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Abstract 
 
The background for this study has been the focus on Learning Management systems in 
Norway. In this case the researched platform is based on the framework of Microsoft 
SharePoint. What I wanted to find out is how this platform is actually being used, and 
how teachers perceive it. Do they believe it supports learning or interfere? To find out 
about this, the research question is: When does a learning platform supports learning, 
and when does it interfere?  
 
Two quantitative research methods have been used to explain three research questions. 
1. How is the actual activity in this learning platform? 2. How do teachers perceive the 
learning platform? 3. Is there any difference between a school with a low average usage 
compared to a school with a high average usage? To answer these questions a 
monitoring of actual use has been performed, followed by a questionnaire. Two schools 
were selected. One school was selected because they had a high average of platform 
usage. The other school that was selected had a low usage. Comparisons of usage and 
learning outcome were made between the two schools with a questionnaire.  
First this study will explain how the learning platform is being used. It shows that there 
is a huge potential in the expanded classroom both outside of school hours as well as 
outside the school boundaries. From 5AM until 1 AM the following morning there is 
noticeable traffic. During this study there has been activity from almost 70 countries.  
 
During the monitoring of actual usage, this study has found that this tool is mostly used 
by teachers. This system is dominated by teachers and for most of the part they use the 
learning platform for collaboration. 
After explaining actual use of the learning platform the questionnaire unveils how 
teachers perceive the learning platform. The questionnaire asks questions about the 
teachers’ background and how they teach to see if this affects their beliefs in the 
learning platform.  
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Finally this study asks questions about the difference between the two schools. In 
general there are few things that differ between them. The results show that the main 
difference between the low usage average and high usage average school is the 
difference in teacher demographics. At low use school the teachers are a bit older than 
the other, and in general more educated. At the high average usage school most of the 
teachers have training in educational use of ICT.  
 
The most significant finding in the questionnaire is that teachers believe the learning 
platform support portfolio assessment. As for the rest of this study there are only a few 
times that teachers perceive their tool as supportive of their activity.  
There might be many reasons why teachers do not believe that this learning platform 
supports their work. Teachers have different kinds of systems that they need to learn. 
Public procurements limit the potential for e-learning content. E-learning standards have 
not been made by schools, but by the aviation industry, the army and commercial 
companies. It might explain why the teachers see limitations in how a learning platform 
actually supports learning. 
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Chapter 1 - Introduction 
1.1 A brief historical overview 
The technological advances in the last century have made us learn more about the world 
around us. Information about pretty much everything was made available to us with the 
invention of the Internet. As Internet became more and more accessible for everyone 
information has become easily available.  
As computers became more advanced, they could be used in a wider array of settings, 
such as research on medical problems, military equipment, aviation, transportation, 
business and also in education. Internet has become a vital tool, giving us always 
updated encyclopedia, notebooks, videos drawing pads, discussion rooms and storage 
room. With the introduction of tablets and smartphone, information is only a touch 
away.  
However, great technology in an aircraft doesn’t necessarily make a great pilot. 
Aviation experts are asking if pilots are less capable of actually handling the airplane in 
emergencies with all the technology at hand.  In the same way researchers have started 
asking questions about the influence of technology on learning outcomes.  
With the increased computer capabilities there has also been a greater demand for 
logging and documenting activities in schools. The added administration of classes and 
activities has put a time pressure on the teachers. They sometimes appear to be more 
occupied documenting what they are doing rather than teaching. To help the teacher 
organize this administration, various tools have been developed to track, log and support 
learning activities. With the increased demand for logging and documenting activities, 
the teachers need to learn and understand several different systems in order to fulfill 
their requirements. Sometimes it seems like these systems, brilliantly effective as they 
may be, take away valuable time for the teacher.  
In addition, E-learning contents are being built around different frameworks and human 
computer interfaces. And public procurements limit the teacher’s possibilities to acquire 
tools they view as important for their learning activities. As the information revolution 
always seems to demand more reporting, documenting and logging of activities, it tends 
to take up valuable time for the teachers, and as a consequence keep them from 
teaching.  
10 
Master IKT i læring HSH 2012. ©Lars Christian Høyen Gjøsæther 
When other industries have seen spiraling costs with different kinds of tools and 
systems and non-standardized equipment, they have acted to correct it. However this 
debate has not yet been part of the debate in the Public school sector. In schools tools 
and systems have usually been built on a common architecture to organize web content.  
To organize all content on webpages there have been systems and tools created to ease 
the designing and customizing of such webpages. These systems and tools are 
commonly referred to as Content Managements Systems (CMS). CMS specifically 
designed for learning are more commonly labeled as Learning Management Systems 
(LMS). The use of LMS has significantly increased during the last decade. One of the 
studies conducting research on this phenomenon has been the ITU monitor (2009). 
Studies such as the ITU monitor show that the use of LMS has significantly increased.  
The city of Drammen started using LMS quite a while ago. As early as 1999 they 
started using an LMS called FirstClass. By 2006 some of the schools in Drammen had 
been trying out a CMS from Microsoft. This CMS was built on a Microsoft SharePoint 
Server 2003. The schools that experimented with SharePoint quickly came to appreciate 
its possibilities - and because of what was possible to integrate into SharePoint, every 
school in Drammen switched from FirstClass to SharePoint. At that time Microsoft 
Norway used the term Microsoft Learning Gateway (MLG). It later abandoned that term 
in Norway and today commonly refers instead to school portal based on SharePoint. 
 
1.2 The rationale for this study 
This study will seek to uncover how learning platforms are actually being used and 
investigate if its use translates into a better learning outcome. 
 
According to John Hattie (2009), there are some factors more important than others. 
These include feedback to pupils, direct instructions and testing on a regular basis. This 
study will try to see if teachers believe that the learning platform will support any of 
these activities or interfere. As the demands to report, log, organize and analyze learning 
activities increase, the learning platforms have generally been viewed as very important 
tools to meet this demand. Because every municipality and county in Norway has a 
learning platform, it is important to address this topic. Do teachers believe that their 
learning platform actually facilitates the teachers’ needs?  
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The society needs to know if teachers who frequently use a learning platform more, feel 
that they have more time for their pupils. The society needs to know how teachers 
believe in the system. Do they believe it is a tool that helps them in their everyday 
struggle to have enough time to do all mandatory tasks? 
1.3 Approach to the problem 
How is the learning platform used in the community? This study will try to uncover 
how the learning platform is used as a tool for collaboration among teachers, between 
teachers and pupils, and finally between teachers and parents. A learning platform is a 
website and it is possible to find out a lot about how it is being used by analyzing 
traffic, user frequency and traffic patterns. Analyzing traffic will provide factual 
information about actual use.  
 
When does the learning platform support learning? This specific platform is built 
around SharePoint. It is almost wide open when it comes to defining its boundaries and 
possibilities. In this study I will use information gathered from two schools, one with 
high usage, and on where the usage is low. Will their answers differ in any way?  
 
This part of the research will be done through a questionnaire that will compare the 
answers between the two schools. There will be a comparison between the answers and 
user frequency, and finally there will be comparisons between some of the parts in the 
survey. 
1.4 When does the learning platform interfere with learning?  
What is just as important as knowing when this CMS support learning, is when it 
interferes. As in the previous chapter this part will be answered through the 
questionnaire that asks for the teachers’ opinion on statements and question in relation 
to their actual use. 
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1.5 Limitations 
This study will only compare actual use of the learning platform to the teacher’s 
opinion. There will, however, also be a limited analysis of correlation between actual 
use and results of the Norwegian schools national tests. This study will not compare this 
learning platform against other LMS or learning platform providers. This study will 
neither seek to compare the results of ITU monitor 2009 to the results of the schools in 
this community.  
According to ITU monitor there is a definite connection between school administration 
priorities when it comes to educational use of ICT and the pupil’s results. This study is 
limited to the teacher’s opinions and do not take into account how the school 
administration prioritizes and/or their opinion of ICT in general. 
 
The learning platform used in this study is a customized solution for four municipalities. 
This means that the findings here may not be representative to other municipalities that 
uses other learning platforms. 
 
1.6 Terms and concept 
1.6.1 What is a Content Management System? 
A Content Management System (CMS) is a framework designed to make it easier for 
non-technical users to add and edit a website. Content management system is the 
generic term that covers most web applications. Before CMS became a defined tool, 
websites could only be managed by users who had sufficient skills in html java etc. This 
made the threshold too high for many common users. In the last decade however, many 
open source CMSs have appeared. Joomla, Moodle and eZ Publish, to name a few are 
all considered to be a part of the wider CMS term. CMS are in many ways web portals. 
Almost like Web 2.0 where there is no need to be proficient in code, but unlike regular 
Web 2.0 applications, CMS have usually have one author, and many readers, viewers.  
1.6.2 What is a Learning Management System?  
A Learning Management System (LMS) is a CMS specifically targeted for school and 
education. An LMS is a web or software application where the teacher can make e-
learning tests, tutorials etc. It gives the teacher the possibility to document the pupil’s 
progress, feedback and training content.  
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It is usually broken down in classes/courses but this may vary. According to the 
American Society for Training & Development (ASTD) a robust LMS should include 
the following (Ellis, 2009) 
• centralize and automate administration 
• use self-service and self-guided services 
• assemble and deliver learning content rapidly 
• consolidate training initiatives on a scalable web-based platform 
• support portability and standards 
• personalize content and enable knowledge reuse. 
Some of the features that are included in an LMS are also found in a Virtual Learning 
Environment. 
1.6.3 What is a Virtual Learning Environment? 
A Virtual Learning Environment (VLE) is – as the name implies - a virtual environment 
for learning. In Norway and the U.S. LMS is more commonly used, whereas in the 
United Kingdom VLE is more frequently used. A VLE includes a notice board, basic 
teaching materials, self-assessment quizzes, formal assessments, communication in the 
form of e-mail, and or chat rooms or forums. 
1.6.4 What is a Learning Platform? 
According to the now closed British Educational Communications and Technology 
Agency (BECTA) the term Learning Platform provides a better coverage of tools for 
learning. BECTA describes a Learning Platform as the next generation VLE and LMS.  
What is a School Management System? 
A School Management System (SMS) is the administrative tool for data concerning 
pupils, teachers, staff, administration and management. All data on the student courses, 
their parent-teacher, home address, their grades, their absence and sometimes their 
picture are stored at the SMS. For teachers there are connections between them, their 
school, their classes and the parents they have a relation to.  
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1.6.5 What is SharePoint? 
SharePoint is a Microsoft CMS. It replaces multiple different web applications and 
supports many different requirements for integration and mandatory standards for other 
web applications. SharePoint is built up in a hierarchy that is again build up by small 
web areas. One Web area can be put inside another, and so on. Just like the folders you 
have in your computer.  
Inside a web area there are several possibilities to add libraries. A document library for 
instance, allows users to co-author documents. They have safety features that allow for 
a document to be locked to one user at a time. There is also a version log, which makes 
it possible to find older documents in case something went wrong with the current 
edition. These are just a small part of what SharePoint is. SharePoint is a large tool that 
can be used as an Extranet sites, Internet sites, Intranet portal or used for content and 
document management.  
1.6.6 What is Microsoft Learning Gateway? 
Microsoft Learning Gateway (MLG) was Microsoft’s attempt to establish SharePoint as 
a viable VLE or LMS. These were sold by Microsoft certified partners. A MLG partner 
could sell the product as MLG, or they could use SharePoint and make it into something 
different and brand it as their own product, either as a hosted service or on premises. 
While there have been many successful learning gateway partners internationally, there 
has not been a learning gateway partner in Norway. One of the largest LMSs in Norway 
- It’s Learning - is built upon Microsoft technology, but not SharePoint.  
While Microsoft has never abandoned the term MLG officially, there are no more 
information on their website either in Norway or internationally. Microsoft’s demo site 
is no longer operational and their website now talks about web portals for education. 
While some would argue that MLG was a failed attempt, many future learning 
platforms will be built upon SharePoint, but the user will have little knowledge of how 
the platform is constructed.  
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1.6.7 What is learning outcome? 
There are several perspectives about learning and learning outcome. The different 
learning perspectives include behaviorism, cognitivism, socio-cultural among others. 
Behaviorism and cognitivism stand out as two opposite approaches to learning. 
Behaviorism is mainly focused on what can be observed directly. Rewards and 
punishment is important to gain the wanted behavior (Säljö, 2006).   
Cognitive theory on the other hand is more oriented towards what is happening on the 
inside of the mind. Important contributions to cognitive theory are models of what is 
happening inside the head when the senses are stimulated. Inner motivation is important 
in cognitive psychology. There is also a third main branch in learning perspective, the 
socio-cultural learning perspective. The socio-cultural learning perspectives believe that 
learning happens in interaction with each other (Erstad, 2005). 
What is digital literacy?  
A short definition of digital literacy is the ability to locate, organize, understand, 
evaluate and analyze information using digital technology (Education Act). 
1.6.8 What is Educational use of ICT? 
Educational use of ICT is when ICT is used to support learning activities. This can 
include a number of activities that the teachers are instructing pupils to use (Krumsvik, 
2009). 
1.6.9 Authors’ background 
I attended 4 years at Vestfold University College. This is the required education to 
become a teacher in Norway. The degree was completed between 2003 and 2007. I have 
basic courses in ICT in learning, social studies, pedagogy, mathematics, religion and 
Norwegian language.  
After graduation I was offered a position at a school in the Svelvik municipality, but 
before I started in this position I was offered the opportunity to coordinate the 
implementation of MLG into the schools in Svelvik. This was a two year project that 
would comprise 50% of my employment. The other 50% was as a teacher in Svelvik. In 
2008 I was offered a position in the ICT division that at the time served three different 
municipalities.  
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This division named Drammensregionen IKT (D-IKT) was also the host of the MLG in 
Drammen, Sande and Svelvik. For 50% of my employment I was still in charge of 
implementing MLG in Svelvik, but for the other half, I was working on a project to 
upgrade MLG from SharePoint 2003 to SharePoint 2007. In 2009 the implementation 
was completed, and MLG was in place in Svelvik. Since 2009 I have been responsible 
for coordinating 45 schools in 4 municipalities with their ICT strategies, and work as an 
advisor in relation to ICT and education.  
Just after being offered the position as a project manager for MLG in Svelvik, I found 
out that I wanted more formal skills when it came to ICT in education and applied for 
admission for the master thesis program at HSH.  
In December 2011 I started working for a Norwegian company Oppad that is offering a 
SharePoint 2010 based learning platform. 
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Chapter 2 – Theory 
2.1 Introduction 
In Norway there has been a tremendous focus on using LMS in elementary schools. The 
Norwegian Center for ICT in education on behalf of The Norwegian Ministry of 
Education and Research has been very focused on using LMS in education. Their report 
ITU Monitor 2009 states that there is significant correlation between pupils’ digital 
literacy and the scope of how the school invests in time and money on educational use 
of ICT (ITU, 2009) within this scope LMS is emphasized as an important tool to 
enhance pupils’ digital literacy.  
2.2 Overview of research questions asked and methods used 
In this community and surrounding municipalities have chosen there has been a 
different approach to LMS than the approach normally used by LMS providers in 
Norway. The municipalities have been using a SharePoint installation and modified it to 
the pupils’ need. Because of the focus LMS has from the Ministry and because of the 
uniqueness of this learning platform in a Norwegian school the research question is this:  
- When does a learning platform support Learning, and when does it interfere? 
To answer this question, a definition of how this Learning platform installation is set up, 
and how it works, is important. Initially this Learning platform installation was referred 
to as Microsoft Learning Gateway or MLG as a direct competitor to other LMS 
providers. Internationally Microsoft has been able to work with Learning Gateway 
partners, but in Norway at the time of this study they had not developed a true Learning 
Gateway partner. 
In short this MLG platform is based on SharePoint and is not modified much from an 
original SharePoint installation. The structure has been tailor-made for the community 
and the surrounding area, set up and structured in a combination with the ICT 
department and the schools using SharePoint  
The schools use SharePoint as a tool for sharing documents, pictures, calendars as well 
as other tools for collaboration. This study has focused on a unique installation and must 
be seen as one case of using SharePoint. While some of this study is specific for this 
installation some of the research is likely to have a general interest.  
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This learning platform is accessible through the Internet. Every user has to log in with a 
unique id that redirects the users to their homepage. The homepages that are different, 
depending on what school they are connected to and what kind of role they have. The 
definition of role in this context is if they are a pupil, parent, teacher or principal.  
2.3 Defining this learning platform 
The learning platform in this community works as a substitute for the more commonly 
known term LMS. LMS is a short for Learning Management System. There are many 
providers of LMSs worldwide. In Norway we have several LMS providers. In short 
LMS is a system that is designed to support and administrate learning.  
 
A good description of LMS is made by The Norwegian Center for ICT in education. 
They are a government funded organization that guides schools in relation to ICT 
selection.  
 
The Center for ICT in Education has made a publication about LMS. In this publication 
there is a comprehensive definition about LMS. To add it up, they say an LMS is a 
selection of tools to support learning activities and the administration of these activities. 
The tools are technically integrated in a common environment and in a common 
database. They share documents, status, as well as other information. They are 
presented in a web-based user interface, where they appear visually and logically 
consistent to the user.  
 
LMSs use terms and metaphors from the real school system. For example it uses 
courses, rooms and meeting points so it is more intuitive for the analogue teacher. The 
LMS lets an administrator or a teacher decide who will be granted access and what kind 
of rights they get. (UninettABC, 2006) 
 
The learning platform in this community qualifies as an LMS for most of the defined 
terms. When this study was conducted there was less focus on functionality to support 
learning activities. Some would argue that this is not a complete LMS, but more like a 
learning platform functioning as a starting point for other activities.  
 
19 
Master IKT i læring HSH 2012. ©Lars Christian Høyen Gjøsæther 
The researched learning platform has more than 200 sites. All sites are hierarchic, built 
in one site collection. Site collection is a regular term in SharePoint that refers to a 
group of sites that have the same owner and share administrations settings. It is easy to 
navigate up and down in the hierarchy. Each school in this community is one site within 
this collection. Each school site has several sub sites. Sub sites on each school consists 
of sites for teachers only, sites for each grade, after school programs, sites for the 
parents committee, library, wiki to name the most common sites. In addition to these 
some schools have their own individual sub sites.  
Teachers have a set of sites for collaboration. They can reserve rooms and equipment’s. 
Their entry page works as a bulletin board with resources quickly available. They also 
have access to their e-mail. The collaboration sites are used by teams working together 
on teaching plans, timetables, work schedules and other content that they need to 
collaborate with. From the teachers’ entry page they can easily access pupils 
classrooms, parents’ start pages as well as other sites that are used among teachers from 
different schools in this community. 
All pupils have their own start page. Actually there is just one page for all pupils, but 
the information is unique based on the pupil that is logged in. For the pupil it is 
perceived as an individual site. From their entry page they have two folders for portfolio 
assessments, a collaboration site, as well as e-mail and a library site.  
 
The two folders are meant to support portfolio assessments. One folder is for drafts - the 
other for presentation. The collaboration site for pupils offers information from the 
teacher, a survey, a forum, photos, and a collection of links to different external sites. 
The library site is a powerful tool. All books that are scanned through the library system 
at the school the child attends to have a search function in the platform. It shows if the 
book is available or not. The library system also has a picture of the cover page for most 
of the books at the library as well as an introduction text about what the book is about.  
Parents have their own start page. The start page lists up all their registered children. It 
also lists up information from the school, and gives quick access to their children’s 
entry page as well as their work. 
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2.4 Main discoveries so far 
The context of technology in combination with learning has been researched ever since 
children’s behavior came into focus. And the focus on children’s relation to media can 
be found in “The Payne Fund Studies” in the US during1920-30. Scientists studied 
children’s behavior after watching movies. This study has been criticized over the years, 
but at the time their view seemed important. The study concluded that children were 
affected by movies (Erstad 2005).  
As technology and media have evolved, more research has been done on how they can 
be incorporated in schools, and in turn changes many educational practices all together. 
As computers emerged, the scientific interest in them in relation to pedagogical use has 
also increased. With the introduction of the internet, wireless access at the school, and 
laptop computers, new technology also emerged. The term technology supported 
learning environments has evolved as a Norwegian term (Erstad 2005) and is also 
known as digital didactic (Krumsvik 2009).  
Internationally the term Computer-Supported Collaborative Learning (CSCL) has been 
regularly used since 1995.  That was the year when the International Society of the 
Learning Sciences held its first conference on this topic (Stahl, Koschmann, and Suthers 
2009).   
Within the term CSCL the roots of collaborative learning comes from Vygotsky’s social 
learning theory as well as his work of zone proximal development. His study on child 
development focused on the role of culture and interpersonal communication. The 
children’s interaction and how they process these interactions is known as 
internalization (Vygotsky 1978). 
Vygotsky’s zone of proximal development is the difference between what a person can 
learn without help and with help. Vygotsky believed that the educational professionals 
should approach the children’s within their zone and encourage them to advance 
individual learning (Vygotsky 1978). 
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This has important implications for CSCL where there is a focus on collaborative 
writing in arenas like blogs and wikis. But also virtual worlds like Second Life. Virtual 
world environments like Second Life are also emerging within Virtual Learning 
Environments. The terms VLE, LMS and learning platforms are merging into each 
other, as mentioned in chapter 1.  
As VLE, LMS and learning platforms have matured during the last decade; research on 
these systems has also become more common. The government funded Norwegian 
Centre for ICT in Education have an important research on LMS in Norway. Their 
report is named ITU Monitor, and is about more than just LMS. It is about ICT in 
education in general, but LMS is one of the report’s priorities. The reason for its 
importance in Norway is because of its government funding.  
According to ITU monitor (2009), using LMS for educational purposes will increase 
pupils’ digital qualifications. ITU Monitor “…is a longitudinal survey, the aim of which 
is to identify to what extent ICT is integrated with pedagogy and to assess the frequency 
and type of ICT use in Norwegian schools more generally” (Internet reference 1.)  The 
ITU is a part of The Norwegian Centre for ICT in Education. This is an executive 
agency for the Ministry of Education and Research. (Internet reference 2). 
With the increased use of learning platforms in schools it is an important phenomenon 
to study. This study will look specifically into a learning platform used in this 
community.  
The ITU Monitor also concludes that where LMS systems are integrated into an 
extended professional practice, students do significantly better when it comes to digital 
qualifications. The survey suggests that when using LMS as one of several digital 
educational tools, the pupils do much better in this area.  
 
Their 2010 report is based upon the numbers from the 2009 report. The difference being 
that ITU monitor 2010 has used qualitative interviews to support the quantitative data 
from the 2009 report (ITU, 2010). 
The results of the 2009 report are that there is a significant correlation between pupil’s 
digital literacy and how much schools invest in ICT. These investments include 
infrastructure, computer accessibility, maintenance, systematic courses, and integration 
of technology in courses as well as LMS use.   
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The 2009 report also reveals correlation between the pupil’s digital literacy and how 
frequently they use LMS to return papers through the LMS. That is why ITU 2009 
suggests that it might be a good investment to make LMS mandatory in schools. The 
report states that there is a tendency in Norwegian schools to integrate LMS in different 
subjects.  
ITU monitor also highlights the importance of management. The degree of involvement 
by the management in pedagogic efforts and ICT use has a significant correlation with 
pupil’s digital literacy. There is also coherence between the teacher’s use of the LMS, 
the pupils’ use - and both correlate with the digital literacy test.  
In ITU monitor 2010 the interviews reveal that some schools has a common information 
strategy, while others do not. In schools that do not have any information strategies 
there are some confusion as there sometimes are conflicting information. The pupils say 
that they have experienced three different times for an assignment. One is given out on a 
sheet of paper, the other is sent on an e-mail and the third is available at the schools 
LMS. Some schools made it mandatory that if there was any conflicting information, 
the information at their LMS overruled all other information. Schools with a common 
information strategy had a better use of LMS overall.  
As noted earlier, LMS is a content management system that initially is empty and needs 
to be filled up. The ITU monitor reveals that there are vast differences in how frequently 
the teachers use the schools’ LMS. There is a significant correlation between how often 
the teacher uses the LMS and how often the pupils use it. As one quote in the report 
states: If there is no new information inside the LMS why should we use it? (ITU 2010) 
There are content providers, like the Norwegian TV station TV2. They provide news for 
pupils with questions related to the recent news. They call it TV2 School. Several 
teachers see the benefit of using this content in relation to education. TV2 use 
SharePoint themselves and have built the subject, and tasks on e-learning standards, 
which makes it possible to integrate it into different kinds of LMS. The report suggests 
that pre-produces content is important, and that for some teachers there is less benefit 
from the LMS without such content.  
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In Norway another large scale research is the so-called Skolefagsundersøkelsen. This is 
an extensive survey conducted at various schools.  This survey conducted by Vavik, 
Andersland, E. Arnesen, T.Arnesen, Espeland, Flatøy, Grønsdal, Fadnes, Sømoe and 
Tuset have found that  ICT intensity is highest in the subject Norwegian. This includes 
the use LMS. The survey argues that one of the reason why Norwegian is the highest 
ICT intensive subject is due to the nature of word processing programs that has a high 
maturity level and seemed as a low tech and so its usage is higher than in more high-
tech programs. 
The main discovery of this survey was that it is the teacher who is the most important 
factor for the pupils learning. The survey argues that a highly skilled teacher is the main 
influence on good learning outcome. It makes the point that these teachers’ pupils 
perform better even though they do not use computers as often.  
Part of the conclusions in the Norwegian school survey has been supported by a study 
done by the U.S department of education. In 2009 and revised in 2010, the center for 
Technology in Learning published a meta-analysis where the main object was to 
measure the effectiveness of online learning compared to face-to-face learning. Some of 
the rationale for their research was that education is expensive, and that the government 
needs to find more effective ways to educate.  
This study, like the Norwegian school survey, also concluded that the teacher is still 
very important. However, in their conclusion the combination of online learning and 
face-to-face learning seems to be the most efficient. They also state that there might be 
many factors as to why this hybrid model works best. One of their theories states that if 
done correctly, the hybrid model will give the pupils more tools for collaboration.  
The study did not measure the time the pupils actually used on each assignment. It 
might be argued that the pupils used more time on the hybrid model than they did with 
the face-to-face education. Just as the teachers in the study said that they thought that 
online learning takes up more time than ordinary face-to-face learning.  
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Within the face-to-face versus the online learning theories that the U.S department of 
education is studying the transfer of learning model comes to mind. One who has done a 
lot of research within this field is Professor Gavriel Solomon. He has written several 
books on the subject of transfer of learning and his work has to a great extent dealt with 
technology. His field has resulted in many books about computers and other e-learning 
activities. One of his conclusions is the “Transfer of learning is when a prior experience 
and knowledge can be transferred into a new context and situation”.  
2.4.1 Virtual Environments 
The idea behind a Virtual Learning Environment (VLE) is that the websites are based 
on word and expressions that the teacher’s and pupils already know. This is also the 
case for a traditional LMS. This layout, hierarchy and design are believed to be more 
intuitive for the teachers and pupils than what is the case with ordinary designs.   
In this community for example, the learning platform has to some extent been based on 
words and expressions which are used locally within the school.  
Some researchers like the ones who research within the term CSCL believe that the 
virtual environments are still in its infancy, and that in the future there will be much 
more advanced virtual environments. The idea here is that better simulation of the 
learning environment will make the transferability to other situations better.  
VLE has been used by researchers of Human-Computer Interaction or HCI. In the book 
Identity, Learning and Support in Virtual Environments, Sharon Tettegah and Cynthia 
Calongne (2009) explores the educational use and implications of various virtual 
environments. Rather than just looking at VLE and LMS, they look more broadly into 
the term of Virtual Environments of Web 2.0 and 3.0 with object oriented webs.  
The authors also look at the implications of multiplayer online roleplaying games like 
Second Life and World of Warcraft (WOW) in relation to education. In the context of 
education the book says that identity is becoming more fragmented and multiple. Prior 
to virtual environments you had two spaces, one at home the other at school (or at 
work). One identity is a personal one and the other identity a professional one. With 
virtual environments these identities becomes more fragmented. The third identity, the 
virtual one, fragments the meaning of personal and professional identity. 
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The book continuously states that through roleplaying games and through the Internet a 
person can be whoever she or he chooses to be. Their identity can be changed instantly, 
which is the opposite of what is possible in the real world. In virtual worlds educators 
can provide pupils with access to parts of the world that are too expensive, complicated 
or dangerous. In these scenarios simulations prove valuable.  
Tettegah and Calogne (2009) takes virtual environment for learning a step further than 
what is commonly defined as a virtual learning environment. The book highlights using 
avatars for socializing. The main rationale for using virtual worlds in schools is that the 
pupils are already in those worlds so the school needs to keep up and facilitate the world 
pupils are already using.  
2.4.2 Portfolio assessments 
Portfolio assessments differ from regular testing with traditional assessments and 
exams. With portfolio assessments the pupils build up a portfolio of work during a 
semester, or subject. When it is time for an evaluation the pupil can choose among its 
best work during a semester. An important part of this methodology is that the pupils 
will self-evaluate how they perceive their own achievement. Then the teacher will give 
an overall feedback to the pupil’s work.  
Early in this millennium there was a program for teacher education in Norway for 
portfolio assessments. The program is known as the Program for teacher education, 
technology and adaption (PLUTO) initiated by the Department for Education and 
research. All students had to have their own webpage up and running, and it was 
required that all papers were published online with a portfolio assessment with drafts in 
one folder, and another folder or page for presentation. All papers had a self-reflection, 
and the teachers offered a feedback on the papers so that the paper already worked upon 
could be enhanced. Some of the tasks were individual, while others where in 
collaboration with other students (Krumsvik, 2009). 
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A local part of the PLUTO program was named INVITIS at the University in Bergen. 
The main research question was: How did the students and teachers experience the ICT 
support innovation project and what could I possibly be learned from their experiences? 
The student participating in INVITIS were studying languages.  They were introduced 
to different kinds of LMS, were to use portfolios and to participate in asynchronous and 
synchronous discussions (Krumsvik, 2009). As part of teacher education portfolio 
assessments were also a part of the education. All students designed their own 
homepage, and all papers were published online at the students’ homepages.  
The Ministry of Education and research launched a program for digital competence or 
digital literacy that was deployed from 2004 to 2008. This had four main areas of and 
goals.  
 Infrastructure 
 Competence development 
 Digital learning resources, curricula and working methods  
 Research and development (R&D). 
One of the goals in relation to working methods was that by 2008 all levels in education 
were to use portfolio assessments. The ministry’s goal has great interest in portfolio 
assessment in Norway.  
Digital portfolios are suitable for systematic collections. Organizing content and 
keeping a good structure is easy with folders and subfolders. This should make it easy to 
find old papers. There are of the shelf tools for collaboration Digital collaboration is not 
an automatic grading tool, but a method that is supported by digital tools (Bjarnø, 
Giæver, Johannesen, Øgrim 2008). 
There are different ways to practice digital portfolios. The simplest form is a folder 
structure on a computer. Then there are folder structures on the network storage. A then 
there are online portfolios. Either is found behind a password like it usually is in a LMS, 
and then there are some portfolios that are accessible without password. Both online 
versions makes the pupils work more accessible than if stored locally or in network 
storage (Bjarnø, Giæver, Johannesen, Øgrim 2008). 
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A typical workflow for a portfolio starts when a task is given to the student. The student 
then collects information and plans the task given. All this information will be added in 
the folder for drafts. The pupil can get feedback and evaluations from the teacher or 
fellow pupils. Then there are some different processes. Some schools have a second 
folder for presentation of products, while some even have a third between the drafts and 
presentation. Finally there are different practices into how to evaluate portfolio 
assessments. Some evaluate the folder alone, some do a test afterwards, and some 
makes the pupils do a presentation of the topic. Then there is a need to clarify if the 
product alone is important or the process getting to there is important (Bjarnø, Giæver, 
Johannesen, Øgrim 2008).  
2.5 Summary 
The Ministry of Education and Research in Norway have had a great focus on LMS this 
last decade. There have been several programs in the Norwegian education system, 
offered to municipalities as well as teacher education. The end result is that almost all 
municipalities in Norway have some sort of LMS.  
Internationally there have also been a lot of researches on LMS and e-learning for more 
than two decades in fact. There is a consensus that Vygotsky’s social learning theory as 
well as his work of zone proximal development can work as the most solid theory for 
computer-supported collaborative learning (CSCL). The -cultural perspective is also 
used as a foundation for e-learning as well as portfolio assessments.  
Instead of buying an off the shelf learning platform, this community has been using 
tailor-made solution as their basic learning platform. Because of the ministry’s focus on 
portfolio assessments and learning platforms built in document libraries, this part will 
take up a larger part of this master thesis.  
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Chapter 3 – Methodology 
3.1 Introduction 
To find out when the learning platform supports learning and when it interferes, this 
study was done based on a two stage quantitative research model. The first part of this 
study was comprised of an analysis of user frequency. This part of the research worked 
as the foundation for the second part of the research which consisted of a questionnaire. 
One school had a high user frequency, and the other a low user frequency.  
3.2 Context  
Monitoring was chosen in this study as a measurement of behavior by frequencies and 
user behavior. Access to the data of these schools usage of the learning platform was 
given by the Director of Education in Drammen, Tore Isaksen. Further clearance was 
given by the Norwegian Social Science Data Services (NSD) to collect data and to 
ensure anonymity. 
After gaining clearance from both the municipality and NSD there was a selection of 
tools for analysis and monitoring. The most powerful tool selected was Webtrends, 
provided by Arena Data in Asker. Webtrends is used by some of the world’s largest 
companies for monitoring traffic on websites, and their customers include Facebook. 
Usually Webtrends cost money to use, but Arena Data offered it for this study at no 
expense.  
The supervisor for this study has been collaborating with Arena Data earlier so the 
selection of a monitoring tool was quick. To ensure a reliable data quality and check for 
any inconsistencies one more tool was used for monitoring user behavior and user 
frequency. The additional tool was Google Analytics. Google Analytics is a free to use 
tool that is also used among large international companies.  
Both tools were implemented into the platforms sites by implementing small scripts on 
each site. In this community, the learning platform consists of more than 200 sites, so 
the implementation was a time consuming exercise.  
The agreement with Arena Data was to use the scripts from august 2010 to October 
2010. With Google Analytics the scripts have been active throughout this study and 
have provided with almost a year of data.  
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The length of the monitoring was two weeks. To make sure no data was compromised 
and to be sure of the reliability of these data, the monitoring was done twice. The first 
monitoring was done two weeks in September 2010, and the second was done in 
October 2010. To ensure that a school with a high usage and one with low usage could 
be found, the monitoring by Google Analytics was used for the complete school 
semester or one year worth of data. 
Drammen has 19 schools. 13 of these are primary schools, 5 secondary schools and 1 
combined primary and secondary school.  
In order to customize the data from Google Analytics, more than 30 000 rows were 
exported containing information about the exact URL combined with the number of 
visits and number of unique visitors. At the time of this study Google Analytics did not 
allow more than 500 rows to be exported at once. So exporting all data was also a time 
consuming exercise. Google allows for some URL manipulations and is even suggested 
by Google’s own frequently used questions (FAQ). Still with that much activity it took 
some time to put it all into Excel. 
After monitoring of the user frequencies was performed, a detailed descriptive analysis 
of the learning platform was made possible. A descriptive statistic includes methods to 
process, present and interpret quantitative data. These methods include graphical 
representation, average means, variations and correlations (Befring, 2007). 
After the monitoring is done, the collected data are raw data. These data might be as 
bewildering as the research itself. The methods described above have helped organizing 
the raw data so they have a meaningful context that helps describe what has been 
collected (Befring, 2007).  
3.2.1 Two stage quantitative research model 
This study has used a two stage quantitative research model. The first monitoring of 
user frequency lead to the selection of two schools where a questionnaire was used to 
investigate if there were correlations between user frequency, learning outcome and 
teachers believing in learning in learning effects.  The rationale for doing this study 
design was to measure effects between the two groups against each other to see if there 
were any correlations. In research historic terms this design falls in under the positivist 
view that logical and mathematical research is both neutral and absolute.  
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The positivistic approach wants research to be documented and quantitative research 
documents. Within empirical research the positivistic view is the basic approach. 
(Befring, 2007) 
3.2.2 Finding the two schools 
The first stage of this study was to find one school with a high user frequency and one 
with a low user frequency. From now they will be called the low use school and high 
use school. With 13 primary schools among 19 in total it is likely that the two schools 
would be primary schools.  
The traffic and user behavior was monitored for 14 days. The analysis revealed how 
each user navigated through the learning platform. It provided detailed information 
about the user’s computer setting, operating system, web browser as well as the 
browsers settings. The monitoring showed the number of visitors, how many unique 
visitors, the number of pages that had been visited, and the time each session lasted. It 
was also revealed how many of visitors were new visitors, and how many were 
returning visitors.  
The monitoring revealed what content was being viewed and where the user navigated. 
By knowing who goes where, it was possible to find out which one were the teachers, 
the parents and the pupils. The monitoring revealed very detailed information about 
how much each part of the learning platform was visited. The monitoring revealed the 
demographics of each user. When were they online - and from where did they log in?  
This part of the research was a longitudinal design. This design followed one case over 
time. In this case the research followed the users of the learning platform in this 
community. In longitudinal design the same data are registered several times over a 
shorter or longer period of time. In this case it was a continuous registration of data for 
14 days. Longitudinal design can be prospective or retrospective. In prospective 
research the analytical unit is followed forward in time. Prospective arrangement is 
better than retrospective arrangement, since the latter might recollect incorrect. 
Prospective arrangements are often limited by short time intervals. They vary from 
weeks to a few years (Ringdal, 2007).  
The registration of user frequency in this case was a longitudinal prospective design. 
This method was chosen because it would help locate the low use and high use schools.   
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The next step of the study was to find out what might cause a difference between the 
low use and high use schools. To find out about what might cause the difference a 
survey was made for the teacher at those two schools. The survey was handed out as a 
questionnaire so it would be possible to collect quantitative data for measuring. This 
gave information about the teachers’ background or demographics and their believed 
effects on different learning methods.  
A survey is a systematic method for collecting data from a selection of people, 
companies or organizations to give a statistic description of that population (Groves, 
2004). The questions are standardized. This means that everybody is asked the same 
questions. Surveys are the most common data collecting method in social science 
(Ringdal, 2007). 
 
The longitudinal design in the first part of this study was a source for finding good 
questions in the survey. These questions gave good answers about what kind of teachers 
actually used the learning platform for learning and who did not. Finally the 
questionnaire provided answers about how the teachers perceive their tool when it 
comes to learning. A questionnaire is a quantitative research method and is the most 
commonly used data collection method. The questionnaire starts with defining its 
objective and the problem. (Ringdal, 2007) 
 
To ensure that many informants replied, the director of education made sure that the 
selected schools took the time to reply. That is why the questionnaire was handed out in 
print format rather than electronically. This provided the informant with an absolute 
anonymity. So the answers were more straightforward. The disadvantage is that since it 
was an absolute anonymity, it was not possible to find out who did not reply. But as all 
schools made sure all employees participated, this was not a problem.  
 
The disadvantage of a print questionnaire is that all data was manually typed into a 
computer program. In this case the computer program SPSS was used for the analysis of 
all questions in the questionnaire. Manually typing in the data is a time consuming 
exercise, and needed to be done with precision so that the data is typed inn correctly. 
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3.2.3 Focus group  
To make sure that the questionnaire (Appendix 1) was relevant and the questions 
consistent and easy to understand a focus group were set up to ensure the quality of the 
questionnaire. The group’s job was also to check if there are some questions that was 
unnecessary, or if they meant some questions were left out that should be included. The 
group checked for validity and reliability as well.  
The focus group consisted of three teachers that had an in-depth knowhow of 
educational use of ICT. All of them worked at a different school than the two selected. 
The members of the focus group have a good knowhow of the learning platform and 
know its strength and weaknesses.  
Two of the teachers had worked part time as tutors in ICT in relation to learning and as 
tutors for this learning platform. The third teacher had one year with educational use of 
ICT at Vestfold University College. At the time of their engagement their age varied 
from 29 years to 49.  
The three teachers got the first edition of the questionnaire at their school. Everyone met 
in person, and at first talked about this study in general and its purpose. After talking to 
them for 15 minutes they took the survey. They were not informed about the questions 
in the questionnaire prior to their replies. They were not instructed to look for anything 
specific as they went through the questionnaire. The time it took them to reply to all 
questions in the questionnaire was between 12 and 16 minutes. 
Afterwards they were asked the following questions: 
Were the questions and the multiple choices consistent, unclear or easy to understand? 
1. Were the questions relevant and was there any other question you believe is 
needed? 
2. Did it take too long to complete the questionnaire and was the language 
technically complex? 
Their answer to these three questions paved the way for a longer conversation with 
these three teachers. All three wanted the consent form on a separate front page. The 
initial questionnaire had two questions on the same page.  
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Their written and oral replies were constructive and thoroughly. After changing the 
questionnaire from their feedback it was sent to them by e-mail. This time the focus 
group had few or no remarks.  
Even though this study is written in English, the questionnaire given to the teachers 
were written in Norwegian. This was done to make the questions easier to understand 
and to secure a common set of perceptions about the questions’ meaning. Afterwards 
the questions have been translated when typed into SPSS. Therefore there is a small risk 
that the meaning might have been changed a bit during the translation 
The actual survey at the two selected schools was printed out and given out to each of 
the teachers participating. Both schools invited me over when their staff meetings were 
held so that all employees were available. They were given a brief introduction about 
this thesis rationale. They used up to 30 minutes to complete the survey. 
3.2.4 Finding the variables 
Quantitative research need to ask some standard questions to understand the informant’s 
background. The teacher demographics tell us something about their values, what their 
experiences are and what cultural background they have. (Befring, 2007) These are 
essential questions in order to understand their actions. How are the teachers working 
method at the low use school compared to the high use school? Do they differ in any 
way? Will the low use school have to alter their working method in order to benefit 
more from using the learning platform? Will the teachers’ attitude towards ICT 
influence how much they use the learning platform? Does the teachers’ view on the 
importance of grades, instructions and feedback have anything to do with their use? 
How does the importance of self-evaluation in the teacher classroom reflect their use of 
the learning platform? 
3.2.5 Two schools – two cases 
As mentioned earlier the two cases were a comparison between the low use school and 
the high use school. One interpretation of a case is that it is one or more analytical units 
that are subject to intensive research. This means that a case study include few cases. 
According to Stake it is important to capture the complexity in a case. He continues 
saying that a child, teacher, school or reform can all be a case. But the relationship 
between pupils or between schools cannot be a case (Stake, 1995). 
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Yin defines a case study as an empiric examination of a concurrent phenomenon in its 
natural surroundings where the interface between the phenomenon and its surroundings 
is not clear, and where several data sources are used (Yin 2003). 
These two cases constituted a two-level comparative analysis. According to Stake one 
case can be a school that consists of both teachers and pupils. In this case the school is 
the macro level, and the teachers and students are micro levels. In relation to this study 
the two schools represented are the macro level, whereas the users are the micro level.  
3.3 Comparison of the schools with a high and a low usage 
The second resource in this paper is a questionnaire. It was physically handed out to the 
teachers at both schools. This part of the research was conducted in order to find any 
differences, either in educational practice, difference in demographics between the 
participants and how they view their importance of ICT in education. The questionnaire 
was made in eight parts.  
1. Teacher’s demographics. 
2. Importance for learning outcome. 
3. How the participants view Learning outcome in relation to ICT use. 
4. How participants view Learning outcome in relation to using the learning 
plattform 
5. How the participants view ICT as a potential time thief 
6. How the participants are collaborating with their pupils  
7. How the participants use the learning platform in learning.  
8. How the participants believe ICT can be used better for educational purposes.   
To break down the questionnaire’s eight parts, the following part is about data reduction 
to make all variables down to a few constructs. 
3.3.1 Managing the collected data 
After the survey was completed among the participants, the work to manage the data 
began. To help managing the data from the questionnaire, SPSS was used to check out 
reliability, validity and correlations of the collected data. Then there was a data 
reduction to reduce the number of variables. The data reduction helped narrow down 
when the learning platform supports learning and when it interferes.  
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Reliability tells us how reliable the measured data are. In all research it is important to 
reduce the number of errors. The essential question is how precise and consistent are the 
collected data (Befring 2007). This paper used Cronbach’s alpha to determine the 
reliability of these data. This will help us find the internal consistency of the test scores.  
Validity refers to how the data corresponds accurately with the real world. The method 
used to determine the questionnaires validity was to look at the consistency of the 
variables. The constructs made had a high degree of internal consistency and therefore a 
high degree of validity.  
The survey was categorized into different parts and some topics were repeated across 
the different parts. The way the survey was categorized made it easier to make 
constructs out of the questionnaire. Making constructs out of the questionnaire made it 
easier to reduce the number of items in the questionnaire. Cronbach’s alpha will help in 
the making of constructs and SPSS will help constructing them. 
Finally the research has checked for correlations between the constructs so that it would 
be possible to conclude when the learning platform supports learning and when it 
interfered. The questionnaire’s questions about whether or not the teachers believed the 
research has been limited to explain the teacher’s perception of this learning platform 
and how they believed it supported or interfered with learning. 
3.3.2 Expectations 
Having had a prior knowledge about this platform since 2007, I had some expectations 
of the findings from the monitoring. One expectation was that the user frequency would 
vary a lot between the schools in the municipality. It was hoped that the two schools 
would have more homogenous workforce than others.  
From prior knowledge it was expected that the pupils’ use of the learning platform is 
reflected on how much the teacher actively uses it. If a teacher uses the learning 
platform a lot, the pupil’s would also use it a lot.  
As the content for most of the part is written, it is expected that the user frequency will 
increase as the pupils get older. Another reason for this is that in the Norwegian primary 
school there are no grades, and grading start in secondary school. These two reasons 
alone are likely to make the learning platform support a secondary school better than a 
primary school. 
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The expectations were that the average use will peak at 10
th
 grade for pupils. Will the 
average use increase annually from 1
st
 to 10
th
 grade or will it peak earlier?  
Finally since this learning platform is based on SharePoint and built up around folder 
and document libraries it was expected that teachers who use portfolio assessments find 
support in the learning platform. 
3.4 Summary  
This study has been done in a two stage quantitative model. The first part of this study 
consisted of monitoring user frequency and activity. The municipality agreed to allow 
this study to take place in their schools. This means that all schools have been 
monitored for a period of 14 days. The objective of this part was to find two schools: 
one with a high user frequency, and one with a low user frequency.  
Once these data were analyzed there would be a selection of two schools. These schools 
participated in a survey. Their replies were compared to the results of actual use. The 
two selected schools differed from the rest because they both had a very uniform use.  
A focus group on a third school validated the questions in the questionnaire prior to the 
real survey. The principals at both schools made sure all available teachers participated 
in the survey, so the response rate was superb. 
The monitoring of actual activity happened in September and October 2010. They were 
done twice to ensure the validity of the monitoring. The survey was done in early 
December 2010 and took about 30 minutes for each participant to complete. 
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Chapter 4 - Empirical data 
This chapter is divided into three main parts. The first part will be the results from the 
activity and how the learning platform is actually being used.  A selection of frequency 
tables is used to summarize the collected data.  
In the second part data is provided to investigate the relation between teachers’ beliefs 
and teachers’ background and the use of the learning platform. Correlations tables are 
presented for the main variables in the survey.  
The third part is an attempt to show differences between the schools that can be labeled 
as a high intensity users compared to the low intensity users. An analysis of variance is 
used to determine differences between these samples. 
 4.1 Activity in the learning platform 
4.1.1 Overall Traffic  
 
 
Figure 1. Usage Figure showing the percentage of teachers’, pupils’ and parents’ 
usage of the learning platform. 
 
Figure 1 shows the usage, or the overall traffic, of the learning platform. The figure 
shows the three main users of the learning platform; the teachers, the pupils and the 
parents. The traffic numbers in this figure is divided by the number of users in each 
group so it shows what kinds of users are using the learning platform the most.  
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While almost half of the overall traffic was generated by the pupils (49% in total), 
Figure 1 shows that the learning platform was mainly used by teachers. Teachers 
amounted to 40% of the total traffic. This figure presents the results in percentage, and 
reveals that adjusted for differences in the actual number of users, the overall traffic is 
dominated by teachers at 92,27 % - 6,73% pupils and 0,99 % of parents. These numbers 
are average numbers from all schools in the community. The parents’ usage varies a lot 
between the schools. 
At the time the monitoring was conducted, there were 7333 pupils in the community, 
658 teachers and almost twice as many parents as there were children. The reason for 
the number of being slightly lower than twice as many was that there were some single 
parents or sole providers.  
 
 
Figure 2. Comparing High Usage Schools and Low Usage Schools. Figure 
comparing how frequently teachers and pupils use the learning platform at the two 
different kinds of schools; high usage and low usage. 
Figure 2 displays how frequently the teachers and pupils were using the learning 
platform. The results here specifically show how the learning platform was being used 
at the high usage schools, versus at the low usage schools. 
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4.1.2 Pupils’ main sites  
It was decided to look more closely at how the pupils were using the learning platform. 
These results are depicted in figure 3.  
 
Figure 3. Pupils’ main sites - Overall traffic for pupils divided into the four main sites 
they use.  
Figure 3 shows what sites the pupils used most frequently. The most popular site was 
the collaboration site. 57% of their total traffic was generated from this site. This site 
was shared by all the pupils in one grade, and it was the only one in that aspect. It was 
not a private site. The second most popular site was the pupils’ own portfolio. 33% of 
their total traffic was from this site. 
These portfolios were introduced for the 2010/2011 semester. It introduced a new way 
of organizing the learning platform on a personal level, replacing “My Site” which is a 
commonly used personal area in SharePoint. 
The third most frequently used site in the learning platform was for e-mails. 8% of the 
pupils’ overall traffic was found here. All students had their own Microsoft Exchange e-
mail account. The least used site in the learning platform was the library. A mere 1% of 
the pupils’ traffic overall was at the library site. 
0
10
20
30
40
50
60
E-mail Collaboration
sites
Library Portfolio
Pupils' user activity 
40 
Master IKT i læring HSH 2012. ©Lars Christian Høyen Gjøsæther 
4.1.3 Pupils’ Traffic in Relation to Maturity 
 
Figure 4. Pupils’ Traffic in Relation to Maturity.  
Figure 4 shows user activity at each grade for the whole community. It displays data 
collected from all the 19 schools. 13 of those schools were primary schools (1st-7th 
grade), 5 are junior high schools (8th-10th grade), and 1 school is a 1st-10th grade 
school. In chapter 3, one of the expected results after measuring user frequency was that 
it would increase as the pupils got older. In general the results confirmed the 
expectations.  
It is worth noting that this finding may perhaps be influenced by the fact that the 
learning platform is mostly made up of text, and so requires that the user knows how to 
read. The better they are at reading the easier this system gets. And as pupils go through 
higher grades their instructions will be more formal. 
While the results generally confirmed the expectation of increased user activity, there 
were also some unexpected results .Sixth grade had a huge drop, and the curve also 
dropped a bit at the ninth grade. The latter might be explained by natural variances 
between teachers and what happened during this period. There might have been some 
other activities during these two weeks that have affected the results. After this 
discovery, I called the schools that had a drop at sixth grade. They were surprised as 
well, but suggested that teachers work cyclically. In this period the school had some 
activities that did not require computers at sixth grade. 
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4.1.4 The Expanded Classroom 
There were a couple of interesting discoveries related to when and where the learning 
platform was being used.   
During a regular workday, at 6AM more than 100 users are logged in. At 7Am this has 
increased to more than 600 users. Then at 8 AM more than 2200 users are logged in. 
The frequency keeps increasing to about 11AM where more than 3000 users on average 
are logged in. Then, after lunch, the usage is up to about 3500 simultaneous users. At 
2PM this drops to 2200 users until 4PM. But it stays around 1500 users logged in from 
4PM up to 9PM. From 10PM until 1AM the next morning the traffic is still significant. 
This is an average picture during the semester, and it shows a continuous use during 
most parts of the day. In Norway, teachers are expected to do some work at home. This 
diagram shows that teachers are working long after the school’s opening hours. Even 
the pupils are regularly logged in.  Here is Graph 1 showing the activity: 
Graph 1. Average 24 hour User Activity 
The other discovery, which is shown in Picture 1, showed that the learning platform was 
also being used frequently from many parts of the world. In the semester there has been 
activity from 67 nations worldwide. They range from all six continents. The city is a 
multinational community. More than 21.5 % has a minority background according to 
the annual report for Drammen municipality 2010. According to “Buskerud 
innvandrerråd” – an immigrant counsel in the Norwegian county of Buskerud – there 
are 150 nationalities living in Drammen. 
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Picture 1. Picture above is taken from Google analytics. It shows the nations that have used learning platform in 
this community  
4.2 Teachers’ beliefs and background 
The questionnaire in this study had eight different parts with a total of 57 questions. All 
questions or items make it hard to see the big picture of the research. To gain a clearer 
picture of the results in this questionnaire, the number of items will be reduced into a 
few constructs. To reduce the number of items, it is necessary to have an internal 
consistency between them. Internal consistency is based on correlations between 
different items. Internal consistency or reliability is measured with Cronbach’s Alpha. 
Cronbach’s Alpha was used on all variables within each of the eight parts in this survey 
as well as on some methodical questions that runs throughout the survey. Using 
Cronbach’s Alpha to search for inner reliability within variables will help the creation 
of constructs. The Cronbach’s Alpha scale ranges from 0 to 1 and can be interpreted just 
like a correlations scale. Internal consistency is accepted if it is 0.7 or above. 
The constructs were made in SPSS and used in a correlation analysis to see if it was 
possible to say anything about who benefits from using the learning platform. The 
constructs were also being tested for correlations against teacher demographics.  
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In addition to the eight parts there are topics that are repeated throughout the 
questionnaire to see how teachers work in the classroom, digitally through either a 
computer or through the learning platform. The reason for this is to see if there are any 
differences in how teachers perceive learning outcome in different learning 
environment.   
 The repeated topics are as follows: 
 Giving pupils feedback 
 Giving pupils direct instructions 
 Conducting tests frequently  
 Portfolio assessments 
These constructs will later be used to see what kind of correlations there are between 
them. The constructs will also be measured against teacher demographics that will be 
presented in the next part of this chapter. The constructs explain how teachers’ perceive 
one activity increases learning, or interferes with learning. The Constructs created are 
named: 
1. Increased learning outcome, using ICT. 
2. Increased learning outcome, using the learning platform 
3. ICT as a time thief 
4. Feedback and direct instructions  
5. Using the Learning platform  
6. ICT training and educational use. 
7. Digital feedback  
8. Portfolio assessments.  
 
How the eight constructs were made will be described in the following pages.  
  
44 
Master IKT i læring HSH 2012. ©Lars Christian Høyen Gjøsæther 
Importance for learning outcome 
This part of the questionnaire was about what the teachers believe is important at their 
school to increase pupils’ learning outcome. In general there are only small differences 
between the two schools in this part of the questionnaire. However they are more 
homogenous at the low usage school than at the high usage school. In all there are nine 
questions in this part of the questionnaire.  
All items in this part are run through SPSS and its reliability analysis. The model 
selected was Alpha. This will measure the internal consistency between the various 
items. Here are the reliability statistics: 
Cronbach’s Alpha 
Cronbach’s Alpha Based on 
Standardized items 
Number of items 
.489 .461 9 
Table 1. Shows the reliability analysis from SPSS.   
As table 1 show Cronbach’s Alpha is less than 0.5 which means that the reliability 
within these questions is unacceptable. When using reliability analysis in SPSS there is 
an option to use the parameter Cronbach’s Alpha if item deleted. Even with some of the 
questions deleted, Cronbach Alpha is about 0.5 meaning that there is unacceptable 
reliability within this part of the questionnaire. This level means that the questions do 
not measure the same and it is not possible to make any constructs in the first part of the 
questionnaire. 
These nine items are did not result in a construct. While some of them are interesting in 
themselves they did not show any significant correlation as single items against other 
constructs. 
How the participants view learning outcome in relation to ICT use 
This part of the questionnaire is about how the participants view learning outcome in 
relation to ICT use. The questions are about belief in ICT in relation to learning as well 
as their experience with practical ICT use. The respondents are asked about different 
scenarios and questions they believe will affect learning outcome in relation to these 
scenarios. There are six questions in this part of the questionnaire. 
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Here are the reliability statistics: 
Cronbach’s Alpha 
Cronbach’s Alpha Based on 
Standardized items 
Number of items 
.447 .496 6 
Table 2. Shows the reliability analysis from SPSS.   
As table 2 shows, Cronbach’s Alpha is 0.496. This is not high enough, and some of the 
items need to be deleted. In the reliability analysis in SPSS there is an option to describe 
the scale if one item is deleted.   The Item-Total Statistics shows that if one of the 
variables is deleted then Cronbach’s Alpha increase to 0.662. This is still a questionable 
result.  
After Item-total statistics did not reveal any reliability among the items, the Inter-Item 
Correlation Matrix shows two items has a significant correlation. The Inter-Item 
Correlation Matrix is also an option in SPSS that shows correlations between selected 
items.  
The Inter-Item Correlations Matrix reveals that two variables have a significant 
correlation at .744. When running these two variables through a reliability analysis, it is 
revealed that Cronbach’s Alpha .798. 
Cronbach’s Alpha 
Cronbach’s Alpha Based on 
Standardized items 
Number of items 
.798 .798 2 
Table 3. Shows the reliability analysis from SPSS.   
This shows a good internal consistency between the two variables. The two variables 
are made into one construct labeled:  
Increased learning outcome using ICT 
The fourth part of this questionnaire asks questions about how the teachers view 
learning outcome in relation to using the learning platform. The questions are given as 
statements where the participant either agrees of disagrees about the learning platform 
making the teaching situation easier. In all, this part consists of eight questions. 
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Running the eight questions into the reliability analysis in SPSS shows that Cronbach’s 
Alpha is .859. As the table below shows us, the questions have a good inner 
consistency.  
Cronbach’s Alpha 
Cronbach’s Alpha Based on 
Standardized items 
Number of items 
.860 .859 8 
Table 4. Shows the reliability analysis from SPSS.   
In SPSS the Item-Total Statistics show that even if one of the variables is deleted from 
the analysis it will not affect the reliability that much. The highest internal consistency 
if one item is deleted is .868. 
When looking at the Inter-Item Correlation Matrix two variables have a correlation that 
is very high. Running a reliability analysis out of those two items shows that 
Cronbach’s Alpha is .904.   
Cronbach’s Alpha 
Cronbach’s Alpha Based on 
Standardized items 
Number of items 
.903 .904 2 
Table 5. Shows the reliability analysis from SPSS.   
The construct will be labeled: 
Increased learning outcome using the learning platform. 
How the participants view ICT as a potential time thief 
This part of the questionnaire seeks to find out potential time thieves when using ICT. 
One very interesting discovery here is how much time it takes from the teachers tells the 
pupils to get their computer, start them up and be ready for use. Almost every 
participant says that this task takes more than 10 minutes. In total there are 7 variables 
in this part of the questionnaire. Running the 7 items through a reliability analysis 
shows that Cronbach’s Alpha is .753. This is an acceptable internal correlation between 
the variables.  
Cronbach’s Alpha 
Cronbach’s Alpha Based on 
Standardized items 
Number of items 
.764 .753 7 
Table 6. Shows the reliability analysis from SPSS.   
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The Item-Total Statistics shows that the internal consistency could increase to .798 if 
one of the items is deleted. Looking at the Inter-Correlation Matrix we can see that it is 
possible to raise the internal consistency even more.  
Cronbach’s Alpha 
Cronbach’s Alpha Based on 
Standardized items 
Number of items 
.751 .754 2 
Table 7. Shows the reliability analysis from SPSS.   
The emerging construct will be labeled: ICT as a time thief 
 
How the participants are collaborating with their pupils 
This questionnaire asks questions about how the teachers are collaborating with their 
pupils. The part consists of five statements that the participant either agrees with or 
disagrees with. The scale is from 1-6, 1 disagreeing completely and 6 agreeing 
completely. Running the 6 variables as items in SPSS shows that Cronbach’s Alpha in 
the table below is .514. This means that the inner correlation is poor.  
Cronbach’s Alpha 
Cronbach’s Alpha Based on 
Standardized items 
Number of items 
.422 .514 5 
Table 8. Shows the reliability analysis from SPSS.   
Item-Total Statistics show that Cronbach’s Alpha will be worse if one of the items is 
deleted. Before it is possible to rule out any possible constructs in this part of the 
questionnaire, the Inter-Item Correlation Matrix might show if there is anything 
noteworthy. In this category we find that two items have a significant correlation at 
.755.  
This tells us that the teachers who frequently give feedback to pupils, also frequently 
gives them direct instructions. Running these variables as items in SPSS returns 
Cronbach’s Alpha at .848. This shows a good inner consistency. 
Cronbach’s Alpha 
Cronbach’s Alpha Based on 
Standardized items 
Number of items 
.848 .848 2 
Table 9. Shows the reliability analysis from SPSS.   
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The construct for these two items will be: 
Feedback and direct instructions. 
 
How the participants use the learning platform in learning 
This part of the questionnaire asks about how often the participants use the learning 
platform for different situations in the classroom. In all there are six different scenarios 
that the participants grade on a scale from 1-6. One is never and six is very frequently. 
There are also different teaching scenarios that are compatible with the part about 
importance for learning outcome. Using these six variables as items in a reliability 
analysis shows Cronbach’s Alpha .875. This means that there is a good inner reliability 
within this category in the questionnaire.  
Cronbach’s Alpha 
Cronbach’s Alpha Based on 
Standardized items 
Number of items 
.870 .875 6 
Table 10. Shows the reliability analysis from SPSS.   
The Item-Total Statistics show this value never drops under .8 no matter what item is 
deleted. It also shows us that deleting one of the items will increase Cronbach’s Alpha 
above .875.  
Using Inter-Item Correlation Matrix three items have a significant correlation between 
them. As can be shown in table 10, Cronbach’s Alpha is now good and can be made 
into a construct. This construct will be labeled: 
Using the learning platform. 
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How the participants believe ICT can be used better for educational purposes 
The final part of this questionnaire tries to understand how the participants believe ICT 
can be used better for educational purposes. It consists of eight variables. Running these 
through a reliability analysis shows that Cronbach’s alpha is .741. This shows an 
acceptable inner consistency between the variables. 
Cronbach’s Alpha 
Cronbach’s Alpha Based on 
Standardized items 
Number of items 
.706 .741 8 
Table 11. Shows the reliability analysis from SPSS.   
The Item-Total Statistics show that if one of the items is deleted, Cronbach’s Alpha will 
drop some. Nowhere will it increase above the original reliability analysis. 
Inter-Item Correlation matrix shows that three variables have a higher correlation 
between them than the rest.  
 Professional training of teachers will contribute to better educational use of ICT in 
schools. 
 Increased ICT skills among teachers will lead to better educational use of ICT at the 
school. 
 Increased digital skills among teachers will lead to a better pedagogical use of ICT 
at the school. 
All three variables have teachers who believe that increased ICT knowledge and 
training of teachers will lead to better educational use of ICT. These questions are 
positive to ICT training of teachers. Those who view these as important believe in ICT 
for educational purposes. The Cronbach’s Alpha for these three questions is .889. This 
shows a very good internal consistency between these three variables.  
Cronbach’s Alpha 
Cronbach’s Alpha Based on 
Standardized items 
Number of items 
.887 .889 3 
Table 12. Shows the reliability analysis from SPSS.   
The Cronbach’s Alpha value makes it possible to merge these three variables into one 
construct. This construct will be: 
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ICT training and educational use. 
Now all eight parts of the questionnaire have been reduced to a few constructs. The 
following pages will examine topics that are repeated thorough the questionnaire and to 
see if there is any correlation between them that can be used as a construct.  
Giving pupils’ feedback 
Giving pupils feedback is one of the best tools to increase learning outcome according 
to Hattie (2009). That is why this topic is being used throughout the questionnaire. The 
variables are:  
 Using ICT makes it easier to give pupils feedback 
 The learning platform makes it easier to give pupils feedback 
 In collaborating with my pupils, I often give them feedback on their work 
 How often do you use the learning platform to provide feedback on pupils work? 
Running these variables through a reliability analysis shows that Cronbach’s Alpha is 
.670. This is not significant enough. It is close, but still a questionable result.  
Cronbach’s Alpha 
Cronbach’s Alpha Based on 
Standardized items 
Number of items 
.676 .670 4 
Table 13. Shows the reliability analysis from SPSS.   
Since the number was not high enough, Item-Total Statistics show that Cronbach’s 
Alpha can increase to .716 if on variable is removed 
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The Cronbach’s Alpha value shown in the reliability statistics show 0.723 after deleting 
on variable.  
Cronbach’s Alpha 
Cronbach’s Alpha Based on 
Standardized items 
Number of items 
.716 .723 3 
Table 14. Shows the reliability analysis from SPSS.   
These items will be used to make the construct labeled: 
 
Digital feedback 
 
Giving pupils direct instructions 
Another important factor for learning outcome is direct instructions according to Hattie 
(2009).  Several of the assertions and questions relate to this. The claims are:  
 Using ICT makes it easier to give pupils direct instructions 
 The learning platform makes it easier to give pupils direct instructions 
 In collaborating with my pupils, I often give them direct instructions 
 How often do you use the learning platform to give pupils instructions? 
The Item-Total statistics are shown in the chart below. It shows that the highest value a 
Cronbach’s Alpha has is .622 if one item is deleted. 
Inter-Item Correlation show that two items have a high correlation. Running these two 
variables through a reliability analysis in SPSS shows that Cronbach’s Alpha is not 
significant enough and questionable at .686 
Cronbach’s Alpha 
Cronbach’s Alpha Based on 
Standardized items 
Number of items 
.686 .686 2 
Table 15. Shows the reliability analysis from SPSS.   
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Conducting tests frequently 
Testing pupils is an important factor for learning. Hattie (2009) describes this as one of 
the more important factors.  Does the learning platform support this? Here are the 
questions from the questionnaire about this topic: 
 Using ICT makes it easier to evaluate pupils 
 The learning platform helps me carry out tests  
 In collaborating with my pupils, I frequently use tests 
 How often do you use the learning platform to conduct tests?  
Running these variables through a reliability analysis tells us that the Cronbach’s Alpha 
is unacceptable.  
Cronbach’s Alpha 
Cronbach’s Alpha Based on 
Standardized items 
Number of items 
.262 .294 4 
Table 16. Shows the reliability analysis from SPSS.   
 
Looking at the Item-Total Statistics does not make Cronbach’s Alpha significant if one 
of the items is deleted. One item even turns Cronbach’s Alpha negative which violates 
the model assumption according to SPSS. 
After running through these data we can conclude that these variables have nothing in 
common, and no internal consistency.  
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Portfolio assessments 
This learning platform is made up with document libraries. The system is based on 
using folders to build a hierarchy. During the semester when this study was conducted, 
there was also a new personal site for pupils that have one folder for drafts and one for 
presentations. How is portfolio assessments used in combination with the learning 
platform? Here are the questions: 
 The learning platform makes it easier to work with portfolio assessments.  
 In collaborating with my pupils, I let them use folder assessments 
 How often do you use the learning platform with portfolio assessments? 
Running these variables through reliability analysis we find that Cronbach’s Alpha is 
.702. This is significant.  
Cronbach’s Alpha 
Cronbach’s Alpha Based on 
Standardized items 
Number of items 
.683 .702 3 
Table 17. Shows the reliability analysis from SPSS.   
 
Then in Item-Total Statistics we see that if one item is deleted, Cronbach’s Alpha 
increases to .882.  
The two variables can be used in the making of a construct. The construct can naturally 
be labeled:  
Portfolio Assessment 
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4.3 Correlation between constructs 
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Table 18. Shows the bivariate analyses from SPSS and the correlation between the eight constructs. 
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Table 18 shows how all eight constructs correlate with each other. What it shows is the 
following:  
The construct ICT training and educational use correlates with: Increased learning 
outcome using the learning platform. The correlation between the two is .358. 
 
The construct increased learning outcome, using ICT is teachers that believe learning 
outcome increases if they use more ICT in education. This construct correlates with 
increased learning outcome using the learning platform (.379), using the learning 
platform (.304) and digital feedback (.632).  
 
The construct increased learning outcome using the learning platform correlates with 
ICT training and educational use (.358), Increased learning outcome using ICT (.379) 
ICT as a time thief (.310), using the learning platform (.431), digital feedback (.785) 
and portfolio assessments (.311).  
 
The construct ICT as a time thief correlates with increased learning outcome using the 
learning platform (.310).  
 
The construct feedback and direct instructions correlates with digital feedback (.392).  
 
The construct using the learning platform correlates with increased learning outcome 
using ICT (.304) increased learning outcome using the learning platform (.431), digital 
feedback (.640) and portfolio assessments (.549).  
 
Teachers that believe in digital feedback correlates with increased learning outcome 
using ICT (.632) increased learning outcome using the learning platform (.785), 
feedback and direct instructions (.392) and using the learning platform (.640). 
 
The construct portfolio assessments correlate with increased learning outcome using the 
learning platform and using the learning platform (.549). 
These constructs will be further analyzed in chapter 4.4. 
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4.4 What are the differences between the two schools? 
At the school with high usage the average age is 39.26 years. At the other school, the 
average age is 47.14 years. This age difference is also reflected in their formal 
education. In average, the school with a low use has a higher level of education. Yet 
both groups are skilled and educated. At the school with a high usage 75% has 4 years 
or more in college education. This is just below the other school that has 80.9% with 4 
or more years of college education.  
Looking further into the level of education, the questionnaire shows that 9.5% of the 
teachers from the low use school have their higher degree from a university. At the 
school with a high usage, only 4.3% of the teachers have their higher degree from a 
university. The low use school has 90.5% of their workforce educated at a college. This 
is higher at the high use school were 95.7% has their highest education from college.  
To find out what differences the constructs have between the low and high usage school 
the following pages shows descriptives Anova, and Anova. This will give an insight 
into what factors are important between the two schools, the constructs and the 
demography.  
Descriptives- Anova 
  
N Mean Std. Deviation   
Age High use 19 41.37 12.029 
Low use 21 47.14 9.372 
Total 40 44.40 10.970 
Sex High use 19 1.21 .419 
Low use 21 1.10 .301 
Total 40 1.15 .362 
I have studied at High use 23 1.09 .417 
Low use 21 1.19 .402 
Total 44 1.14 .409 
My job title is High use 24 3.92 .929 
Low use 21 4.05 1.117 
Total 45 3.98 1.011 
Do you have training in 
educational use of ICT? 
High use 24 1.08 .282 
Low use 15 1.47 .516 
Total 39 1.23 .427 
How would you rate your ICT High use 24 4.33 .917 
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skills in general? Low use 22 4.36 .953 
Total 46 4.35 .924 
ICT training and educational use High use 24 5.0417 .54118 
Low use 22 4.8182 .88925 
Total 46 4.9348 .72901 
Increased learning outcome 
using ICT 
High use 24 4.0417 1.16951 
Low use 22 4.1364 .87535 
Total 46 4.0870 1.02905 
Increased learning outcome 
using the learning platform 
High use 24 3.4792 1.28096 
Low use 21 3.5952 .91677 
Total 45 3.5333 1.11498 
ICT as a time thief High use 24 5.3333 1.04950 
Low use 18 5.7222 .49176 
Total 42 5.5000 .86954 
Feedback and direct instructions High use 24 5.2083 .77903 
Low use 22 5.4545 .46057 
Total 46 5.3261 .65164 
Using the learning platform High use 24 2.3750 1.31991 
Low use 21 2.3968 1.00895 
Total 45 2.3852 1.17197 
Digital feedback High use 24 3.7708 .92641 
Low use 22 4.0720 .77592 
Total 46 3.9149 .86183 
Portfolio assessments  High use 24 1.9375 1.15450 
Low use 22 1.5682 .86321 
Total 46 1.7609 1.03139 
Table 19. Shows the descriptices Anova that show the difference between the low and high use school. 
 
 
 
 
ANOVA 
  Sum of 
Squares df Mean Square F Sig. 
Age Between Groups 332.608 1 332.608 2.898 .097 
Within Groups 4360.992 38 114.763   
Total 4693.600 39    
Sex Between Groups .133 1 .133 1.014 .320 
Within Groups 4.967 38 .131   
Total 5.100 39    
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I have studied at Between Groups .118 1 .118 .699 .408 
Within Groups 7.064 42 .168   
Total 7.182 43    
My job title is Between Groups .192 1 .192 .184 .670 
Within Groups 44.786 43 1.042   
Total 44.978 44    
Do you have training in 
educational use of ICT? 
Between Groups 1.356 1 1.356 9.016 .005 
Within Groups 5.567 37 .150   
Total 6.923 38    
How would you rate your 
ICT skills in general? 
Between Groups .011 1 .011 .012 .913 
Within Groups 38.424 44 .873   
Total 38.435 45    
ICT training and 
educational use 
Between Groups .573 1 .573 1.081 .304 
Within Groups 23.342 44 .531   
Total 23.915 45    
Increased learning 
outcome using the 
learning platform 
Between Groups .103 1 .103 .095 .759 
Within Groups 47.549 44 1.081   
Total 47.652 45    
ICT as a time thief Between Groups .151 1 .151 .119 .732 
Within Groups 54.549 43 1.269   
Total 54.700 44    
Feedback and direct 
instructions 
Between Groups 1.556 1 1.556 2.113 .154 
Within Groups 29.444 40 .736   
Total 31.000 41    
Feedback and direct 
instructions 
Between Groups .696 1 .696 1.663 .204 
Within Groups 18.413 44 .418   
Total 19.109 45    
Using the learning 
platform 
Between Groups .005 1 .005 .004 .951 
Within Groups 60.429 43 1.405   
Total 60.435 44    
Digital feedback Between Groups 1.041 1 1.041 1.414 .241 
Within Groups 32.383 44 .736   
Total 33.423 45    
Portfolio assessments Between Groups 1.566 1 1.566 1.488 .229 
Within Groups 46.304 44 1.052   
Total 47.870 45     
Table 20. Shows the analysis of variance show what factor/s affects the results.  
The analysis of variance (ANOVA) in table 20 shows that the item Do you have 
training in educational use of ICT is the most important factor and significant item. The 
next table shows how they differ. 
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Do you have training in educational use of ICT? 
School Frequency Percent Valid Percent 
Cumulative 
Percent 
. Missing System 4 100.0   
High use Valid Educational ICT 
education 
22 73.3 91.7 91.7 
2 2 6.7 8.3 100.0 
Total 24 80.0 100.0  
Missing System 6 20.0   
Total 30 100.0   
High use Valid Educational ICT 
education 
8 36.4 53.3 53.3 
2 7 31.8 46.7 100.0 
Total 15 68.2 100.0  
Missing System 7 31.8   
Total 22 100.0   
Table 2.1 shows the frequency of training in educational use of ICT and the difference between the low and high 
use school. 
Table 21 shows the difference in frequency between the high use and the low use 
school. It shows that the high use school has a much higher degree of teachers with 
training in educational use of ICT.  
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Chapter 5 - Analysis and discussions 
The main purpose in these master theses was to describe the actual usage of a new 
learning platform by observing the students activity and asking their teachers. The 
challenge was also to reveal the teachers’ beliefs about the usefulness of such a system. 
In this chapter the observed activity on the learning platform in and out of the schools’ 
time and space will be presented. Differences in use and the teachers’ beliefs about the 
effectiveness will be discussed. The discussion that follows will highlight a need for 
improvement of the learning platform it selves, but also on the way is been implemented 
in the organizations.  
5.1 Usage inside and outside the standard school day 
As this study revealed, there was recorded large traffic on the learning platform, both 
inside and outside the normal school day as well as outside of the school facilities. Even 
when we look at the schools during holidays and weekends, there is some activity. But 
if we look at how the pupils navigate, they are only in for a short period of time in 
weekends and holidays. It shows, however, that in general there is an interest to know if 
something is happening at the school. This could have a great positive influence on 
learning. According to Hattie (2009) motivation is ranked as an important factor for 
learning.  
In this platform there are only a few assignments in the portal itself. That may also 
explain why the pupils are logged in for a short period of time. Usually the pupils are 
checking their e-mail. If there had been more educationally related content for the 
pupils, there is a fair chance that the duration of each session would have increased.  
The learning platform helps families and pupils that are not at school to stay connected 
and keep in touch with their home school. This represents both an advantage and a 
challenge. The advantage is that there is a way to stay in touch with the school. There is 
a way to communicate and collaborate wherever you are in the world, as illustrated in 
Picture 1 in chapter 4. The challenge is that there is not enough content found inside the 
learning platform. Could this increase user activity increase even more?  
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This study has uncovered that the learning platform gives a new dimension to the 
expanded classroom. Not only has there been activity inside and outside the standard 
school day, but the traffic has also come from many different parts of the world. In the 
questionnaire, the teachers were to consider the following claim. “Using the Learning 
platform makes it easier to reach pupils who cannot be physically present at school 
during a semester” the average answer given was between ‘agreeing somewhat’ and 
‘agreeing’. The average score being 4.3 on a scale 1-6 where 1 is not agreeing at all and 
6 is agreeing completely.  
One can therefore say that there was a general enthusiasm among the teachers for using 
the learning platform as a tool to connect with students. This offers a genuine 
advantage/opportunity of reaching e.g. sick pupils, pupils on holiday etc.  
Another claim in the questionnaire is as follows:  “Using the Learning platform makes it 
easier to get in contact with parents.” On the same scale the average teacher gives a 4.4 
score. There is a consensus that the learning platform gives some possibilities to 
communicate and collaborate that would not have been possible, or harder to achieve, 
without this tool. 
For parents, the user frequency varies a great deal. One school has had high 
expectations for their group of parents. They have clearly demanded that the 
communication channel is first of all through its learning platform. This has resulted in 
a higher user frequency by parents than has been the case in other parent groups. This 
coincides with the findings, ITU monitor 2010 revealed. ITU Monitor also found that 
there was a correlation between user frequencies in the LMS and their communications 
strategy. If the school has a clear strategy for were the primary information is to be 
found, then it reduces the confusion and increases LMS use. 
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5.1.2 A tool for the teacher 
This study has revealed that teachers are by far the largest group using this learning 
platform. Teachers account for 40% of the total traffic, even though pupils outnumber 
them more than 10:1 and parents also have access to the platform. This means that the 
platform is first and foremost a tool for the teacher.  This is supported by the fact that if 
there had been an equal number of teachers, pupils and parents, the teachers would have 
created 92.27 % of the total traffic. 
This means that there is a demand for connecting to the school through the Internet, and 
that the main purpose of this learning platform has been to provide a collaboration tool 
for the teachers. 
5.2 Different usages and teachers believes about the usefulness 
5.2.1 Portfolio assessments 
What this study has revealed, is that teachers who believe in increased learning outcome 
in relation to using the learning platform, also use portfolio assessments. As a natural 
consequence the same teachers also use the learning platform. The teachers that use 
portfolio assessments say that the platform supports portfolio assessments and they use 
the platform for this purpose. One reason for this may be the way the learning platform I 
structured. 
As mentioned earlier in this study the platform is built around SharePoint and 
SharePoint is built up around a hierarchy with folders and folder libraries. The very 
structure to store content in SharePoint is built around folders. As a result of how 
SharePoint is constructed and organized, it is very understandable that teachers who use 
portfolio assessments also find that this learning platform supports this teaching 
method.  
However, one must ask the question: Does portfolio assessments aid learning? In 
chapter two you can find that the Ministry of education has been very eager to push 
portfolio assessments as a means to make the school more digital. Several programs 
have been running in the last decade, with the objective to increase the use of portfolio 
assessments digitally. A thorough review of its effectiveness is therefore important. 
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At the beginning of my teacher education we were introduced to the principals of the 
Program for teacher education, technology and adaption (PLUTO) (Krumsvik, 2009). 
In this program all students at the University College in Vestfold was to have their own 
homepage with their papers published online after the portfolio methodology. Then the 
government initiated a program for digital competence or digital literacy that was 
deployed from 2004 to 2008. One of the goals in relation to his program was that by 
2008 all levels in education were to use portfolio assessments. 
In this period of time this community has had a powerful tool to make sure that the 
municipality was in compliance with the government’s push for digital portfolios. This 
study has discovered that those teachers who have been trying out portfolio assessments 
digitally, finds that the learning platform supports this methodology. One should have 
thought that with the push by the government, all teachers would have been using 
portfolio assessments, but this study reveals that this is not the case. Of the participants 
in this survey, just a small percentage of the educators actually use portfolio 
assessments in their classes.  
It would have been interesting knowing why such a small percentage of teachers used 
the portfolio assessments as a teaching method. Perhaps one likely explanation is that 
this technology is very new, and that most teachers have not yet learned how to use it. 
This was not directly looked at in this study however. Why such a seemingly powerful 
and effective tool is rarely being used by educators, would therefore pose a very 
interesting research question in further research. 
5.2.2 More ICT Training 
As discovered through the empirical data in chapter four, there are teachers who believe 
more ICT training will increase its educational usefulness. What was also discovered is 
that those teachers also believe that using the learning platform will increase pupils’ 
learning outcome.  
There is, however, a challenge to this system. A learning platform based on SharePoint 
without modification can be complicated. With SharePoint you need to find the 
SharePoint balance. On one hand the possibilities are endless, but that also makes 
SharePoint too complex to use for the common user. On the other hand, if it is too 
limited, the high end users might be disappointed.  
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SharePoint is an advanced tool, and it takes some time to learn the structure, areas of 
use and all the tools that comes with SharePoint. With the proper training, the system 
will be used more and more effectively. When the platform was introduced, there were 
four teachers that worked part time as mentors in ICT training. As mentioned in chapter 
three, two of these four have been participating in this study focus group. They held 
courses for all kinds of educational use of ICT. They also helped with all kinds of 
problems that the teachers experienced and came up with creative ways of using the 
learning platform in schools. With the teachers working part time as mentors, user 
frequency went up, and along with the mentors the structure became more and more 
uniform among the different schools. After 4 years, the mentor program ended in 2009. 
Did this program increase the use of SharePoint? To that question the easy answer is 
yes. Did it increase the ICT use? The answer is yes to that question as well. Did the 
program increase pupils’ learning outcome? That is a trickier question to answer and 
harder find out, because there are other factors that also influence this outcome  
For instance the questionnaire reveals that those teachers who use the learning platform 
and ICT the most the most are less educated than the other teachers. The higher 
education the teachers have, the less frequent they use ICT in general and the learning 
platform specifically.  
Even teachers that say they have a higher degree in educational use of ICT use the 
learning platform less frequently than the teacher who believes in increased learning 
with ICT use. This also suggests that learning how to use ICT do not necessarily 
translate into using it better for educational purposes.  
5.2.3 Increased learning outcome 
As discovered in chapter four, teachers who believe in increased learning outcome in 
relation to ICT, also believe this to be true with a learning platform. As a result, these 
teachers are the ones that actually use a learning platform. These are the same teachers 
as those who believe in more training of staff in ICT will result in a higher learning 
outcome.  
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Let us use this discovery against some information about a Learning Management 
System (LMS). LMS are just empty frameworks. There is no content inside, but it offers 
a structure that helps the teacher. This is also true for this learning platform. That means 
it will take some time to organize the management system.  
How the teacher wants to create the assignment, is basically up to the teacher. His or her 
job is still to make the assignments, tests and subjects. The most common LMS’s in 
Norway offers some help to correct papers, assignments and grade papers. And to see if 
any plagiarism has occurred, there are some LMSs offering integration with the Dutch 
Ephorus who offers plagiarism control. But even if there is a function that helps the 
teacher, the teacher still has to evaluate all assignments, papers on their own.  
The framework will, if used correctly, give the teacher a tool to evaluate. Often a 
learning platform is used in combination with a third party tool for education 
specifically built for a certain subject or task. In this context, the LMS will prove to be a 
helpful tool for the teacher.  
In the learning platform investigated in this study, however, there was not any 
integrated third-party tools included, and was basically a homemade learning platform. 
It may therefore not have taken full advantage of its possibilities. 
5.2.4 Feedback and digital feedback 
The same teachers who believe in increased learning outcome in relation to using both 
ICT and the learning platform are the same teachers who believe in digital feedback. As 
Hattie (2009) mentions, feedback is very important for learning. And teachers that 
believe in digital feedback have a positive belief in using the platform and ICT.  
This indicates that the platform might be able to support digital feedback. That is the 
good news. The bad news is that most teachers say they do not use the platform to give 
pupils feedback.  
Does this mean that the platform does not support this easily enough, is it too advanced, 
or have the majority of teachers not discovered this opportunity? This will need to be 
researched further.  
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There is a difference between giving pupils feedback, and giving pupils feedback 
digitally. Feedback can be given in oral form, written form as a part of correcting an 
essay. It may include digital feedback, but it does not have to. According to Hattie’s 
research, feedback is one of the more important factors to increase pupils’ learning. 
That is why this study has focused on this and asked different questions regarding 
feedback. It was put as a standalone question about how often the teacher gave feedback 
in general. Then there was a question surrounding using ICT for feedback in general, 
and then the learning platform specifically.  What this study reveals in relation to 
feedback, is that the teachers that often give pupils feedback, believe in giving it to 
pupils digitally. A more disappointing result of this study is that the teachers that are 
using feedback regularly do not believe that the platform helps them in this respect. 
They do, however, believe in digital feedback in general.  
The teachers that use the platform on a regular basis give feedback and direct 
instructions. They believe in digital feedback, but they do not believe the portal will 
help in this regard.  
5.2.5 Teacher demographics 
According to Hattie (2009), teachers are the second most important factor for learning 
outcome or achievements after the pupils themselves. They teach learning strategies and 
help pupils learn more. That is why teachers’ background and demographics are 
important.  
In relation to demographics, this study shows that the older the teachers are, the less 
sure they are about their own ICT skill, even though their formal ICT skill is good. 
Their uncertainty about their own ICT is interesting because even though they are 
uncertain, the formal ICT skills remain high even as the teachers get older. It is 
sometimes even higher than what is the case for younger teachers. This suggests that 
there is an inconsistency between the actual knowhow and perceived knowhow. Or the 
formal education does not bypass actual knowledge. This will need to be researched 
even further. This study also finds that the older the teachers are the ones who believe 
the least in digital feedback. 
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The teachers’ demographics part of the research is something that is frequently being 
debated. There are of course many ways to explain why teachers tend to get more 
negative about the ICT in general the older they are. Some argue that the older teacher 
have a better formal education. This is true in this study as well. This study also finds 
that the oldest teachers in the survey more frequently are educated at universities rather 
than college universities and have more years of formal education.  
5.2.6 Difference between high use and low use school 
In chapter four this study unveiled that the main difference between the high use and the 
low use school is training in educational use of ICT.  The teachers at the high use school 
have significantly more teachers with training in educational use of ICT than the low 
use school. This is the best explanation why there is a difference in usage.  
While there may be other factors between the two schools such as age and formal 
education this study has found that both these factors are not as important as the 
difference in educational use of ICT training.  
5.3 Challenges for the learning platform 
Some of the bigger challenges, perhaps for learning platforms are teachers negative 
attitude towards them. There might be many reasons for these attitudes. Some will be 
discussed here. 
With the emergence of ICT and later the internet the demand for information has only 
increased. The teachers need to document more and more activities, log pupils 
performance and these activities takes up a lot of the teachers’ time. The society’s 
demand for information takes up a lot of time for the teachers. To help the teachers 
organizing these demands several systems have been developed to ease the teacher’s 
burden. 
The learning platform in this study has been specifically developed to ease the teachers’ 
requirement for documenting everything. Even so there was a tendency that the more 
teachers actually use the learning platform the more negative they tend to be about the 
learning platform itself. This negative attitude may have been greatly influenced by the 
nature of this particular learning platform. 
As has been noted on several occasions, the learning platform in this study is standalone 
product. That being said there were several similarities between it and a traditional 
LMS. They are both organized to reflect a municipality’s school structure. 
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The drawback with a homemade solution is that integrating content from third party 
providers of e-learning material has been very expensive. Therefore, while the product 
itself might hold great potential, it is constrained by the economy of the municipality. 
The municipality had to absorb the complete cost of integration. At other learning 
platforms these integration costs can be absorbed to several municipalities. The result is 
that there are few e-learning content providers that are integrated with this learning 
platform.  
At the It’s Learning conference in Bergen, April 2011, most lecturers used the LMS in 
combination with a third party tool. It was the combination of those two that made the 
teachers’ experience work for them. The third party tool was usually specifically made 
for one subject. In combination with It’s Learning the lecturer had a powerful tool. The 
content bought from third party companies in combination with It’s Learning is a good 
fit, if the teachers know how to utilize the LMS. After the conference in Bergen the 
following formula reflects the lecturers’ comments: X+LMS. X is a third party content 
provider and hence in addition to LMS becomes X+LMS.  
There are several companies worldwide who make SharePoint look more like a Virtual 
Learning Environment (VLE) or Learning Platforms. This includes integrated tools for 
content integration and works as an LMS. The SharePoint structure in this community 
however was mostly homemade. The structure had evolved since 2006 and made in 
collaboration between special teachers and the ICT department. This may explain some 
of the reasons that the more teachers use this learning platform the more negative they 
tend to be. 
5.3.1 Standardization and training 
Another reason that the frustration is high might be because that the learning platform is 
only one of many systems and that teachers work with fragmented systems. Third party 
content providers are important to fill up the schools’ digital tool box so to speak. This 
can also be a bit problematic and limit the development of a digital learning platform. In 
the schools of this community there are several systems that the teachers need to know 
in order to have all information needed and to offer pupils content.  
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At the time of this study the community had OPPAD, OPPAD Web, SharePoint, the 
Intranet (Episerver), Young Digital Planet, Vokal, PAS, GSI as well as other programs 
installed locally on one computer. Some are national systems like PAS and GSI, while 
others are bought by the local municipality.  
With so many different kinds of user interfaces it takes time for the teacher to really get 
to know them all and to use it to its full extent. Sometimes they have to feed different 
systems with exactly the same information. This makes the systems time consuming.  
Another way to look at this is that teachers work with fragmented systems. This makes 
it almost impossible to have a full overview of the situation and it makes the value of 
any one system less important. One of the great strengths of a learning platform is the 
possibility to show contents from different kinds of systems, databases and content 
providers. But as the content providers want to use their own user interface the teachers 
is stuck on exploring different kinds of systems that they need to use.  
Other industries such as the aviation industry have strict rules when it comes to comes 
to standardization and commonality of fragmented systems. Perhaps educational 
programs can draw on their experience. The vast cost and complex nature of the 
aviation industry calls for strict rules in order both to keep costs down as well as making 
sure pilots, flight attendants and mechanics instantly know their own procedure. This 
affects both the safety of an airliner as well as adding value to the bottom line. Wouldn’t 
these principal be the same for education? If systems were instantly recognizable and 
everyone knew exactly how it worked there would be more time for education and less 
time understanding all the systems. 
There is no coincidence that the aviation industry is one of the main contributors for 
standard e-learning content through the organization AICC. AICC is a short for 
Aviation Industry Computer-Based Training Committee. AICC was formed to address 
airline concerns about non-standard computing cost in relation to multimedia training. 
This standard has also been beneficial for learning platforms.  
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When an emergency appears in aviation, the pilots are trained to handle this specific 
incident without wondering how the cockpit in front of them works. They reach for the 
right system automatically. This intense focus on training has reduced the risk of flying 
to a minimum. If a pilot switches to another airplane type, it is required that the pilot has 
enough training on the new type. This is in contrast with how the teachers have to work 
with several ICT systems, sometimes without proper training. The user interfaces are 
very different and the teacher is expected to understand them sometimes without proper 
training.  
It would be reasonable to compare the pilots’ cockpit to the teachers’ systems. All 
systems could be compared to a cockpit. While in the aviation industry the pilot needs 
strict training to use one cockpit interface, the teacher is offered limited training and 
uses much time to fully understand every component.  
When Airbus launched their new digital fly by wire cockpit, one of the highlights was 
that the same cockpit could be used for a plane with 100 passengers as well as a larger 
one with several hundred passengers. This drastically reduced the need for retraining 
pilots and flight attendants. It helped Airbus gain more than 50% of large commercial 
airplane market. Many airlines that have not been focused on keeping their fleet simple 
end up getting bankrupt.  
In public schools no one gets bankrupt. Few understand the complexity of the systems 
that the teachers are required to learn. Since public schools in Norway are not actively 
monitoring how much time is needed for understanding a system in detail, no one seems 
to fully know how much resources and time are going into this. All systems are 
complex. It takes time to fully understand them and some of the systems require that the 
teacher do the same reporting more than once. Effectiveness of training and the 
standardization of systems should be researched more extensively, as more systems are 
forced upon teachers. 
The last section regarding fragmented systems brings up another important question: 
Are resources stretched too thin in public schools?  
  
71 
Master IKT i læring HSH 2012. ©Lars Christian Høyen Gjøsæther 
Public schools in Norway use a lot of money on ICT, so this part is not a discussion 
about whether enough money is spent on software and hardware or not. The central 
question concerns human resources and whether or not the money is spent in the best 
possible way.  
When it comes to human resources, there are many tasks for the teacher to address. The 
schools generally have a limited focus on how much training is needed to implement a 
new system. How much time is needed each week to maintain a minimum knowhow of 
each system?  
For each system that is acquired, more time will be needed in order to have a minimum 
level of knowhow of the system. Decision makers and the management at each school 
need to understand this complexity.  
This raises another important question: What about implementation? Could it be 
possible to merge all systems into one user-interface? That would really simplify the 
training needs, as well as reduce the time needed to maintain a certain degree of 
knowledge. In some areas the School Management System (SMS) and Learning 
Management systems are merged, so that for the teacher it looks like both the SMS and 
LMS is one product. In this community they are not merged, but the SMS creates user 
accounts, gives them permissions and makes sure the student, teacher and parent are 
interconnected and registered at the correct places in the Active Directory (AD). So this 
learning platform is very dependent on correct information in the SMS. 
To date 430 municipalities and all public schools are bound by the same Education act. 
But there is still little binding cooperation among these 430 municipalities. The 
Norwegian Directorate for Education and Training has until now had a very 
conservative approach when it comes to obliging the public schools. This has meant that 
there is a slow process of integrating new tools and there are few standards for 
education that public schools can follow.  
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Standardization of tools used in schools is not just a national challenge. It is a global 
challenge. As noted earlier, the aviation industry has played at huge part in developing 
standards for e-learning content. Others who have contributed to standards for web 
based e-learning is the U.S. Department of Defense (DoD) with the ADL initiative that 
resulted in the Shareable Content Object Reference Model (SCORM). Others standards 
are IMS, IEEE and Ariadne. All these standards help e-learning content, and that is 
great for LMS.  But e-learning content is only one part of the puzzle.  
The rest of the information that teachers produce in order to keep track of their pupils, is 
not subject to any international standards. Regarding standardization, the public schools 
are too small to mandate one standard alone. The only standard that might be used in 
Norway is the Noark standard. This standard is used to archive data in Norway. Some 
schools have been using this to archive sensitive data in schools. But archive systems 
are usually a very complex and time consuming exercise.  
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Chapter 6 – summary 
This study has explored the following question:  
- When does a learning platform support Learning, and when does it interfere? 
The main discovery is that in general it makes little difference, except for those who 
uses it in a combination with portfolio assessments and digital feedback.  
Within portfolio assessments and digital feedback there is a group of teachers that 
believes the learning platform support learning. The rest of this study has been able to 
give a good empirical description of how the learning platform is being used in this 
community. 
Some of these descriptions include who actually uses the learning platform. It shows 
that the learning platform is more frequently used by younger teachers rather than older 
teacher. The low use school has a much older group of teachers than the high use 
school. At both school the tendency is the same. The older the teachers get, the more 
rarely they uses the learning platform. This does not seem to affect learning outcome in 
any way. It seems like the older teachers still manages to give pupils a good learning 
outcome, and sometimes even outdo younger teachers with their higher education and 
longer experience. 
6.1 The learning platform supports portfolio assessment methodology 
This study has found that teachers who use the portfolio assessment methodology for 
evaluating pupil’s finds that the learning platform support this method. This is the best 
evidence of were learning platform actually supports learning. It would have been an 
even better discovery if more teachers used this teaching method.  
Anyway it is still important as the Ministry of education and research has had several 
programs to enhance this teaching method. It also shows that this community has 
always had an important tool for complying with the Ministry.  
6.2 Digital feedback and third party content providers 
One area where teachers have been using the learning platform is for digital feedback. 
As feedback is important for learning this is an interesting discovery. But even as the 
learning platform is used for digital feedback most teachers that give feedback do not 
believe the learning platform support their effort.  
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This may be because there is no integrated e-learning tool or LMS. As mentioned in 
chapter 5 there are many different systems that the teachers needs to know. In addition 
to SharePoint the teachers needs to use Young Digital Planet, OPPAD, OPPAD Web, 
Intranet, Episerver, and Vokal.no at municipality level. Then there are some systems at 
national level as well. A better integration between school management systems, 
learning management systems and other systems that the teachers are exposed to might 
help ease the frustration. Today teachers are working in a very fragmented way.  
Using an LMS or any other content management systems like SharePoint will be just 
empty shells at first. These have to be filled with content. And in order to organize the 
content there has to be a thought-troughed infrastructure. As I mentioned in chapter five 
no small Norwegian municipality has the resources or expertise to make this part work. 
This is where other LMS providers have offered a more standardized approach. There 
are few options to change the basics. In the way the learning platform has been used in 
schools up until now, there is no doubt that SharePoint’s benefit of flexibility, is also its 
curse when it comes to comes to installation in a small municipality.  
6.3 How teachers perceive the learning platform 
Another part that should be researched in relation to the negativity surrounding the 
learning platform is that there has been little to no focus on the human resources in the 
public schools and that there has not been a better focus on standardization. With a lot 
of fragmented systems different kinds of user interfaces and limited time for training 
there seems to be a tremendous burden on the teacher to get to know every program. It 
seems like education has not seen the need to standardize and come up with intuitive 
systems like other industry has been focuses on this. Is this because of a not invented 
here syndrome for education, or is it because of the lack of focus on the complexity of 
systems used in school? 
6.4 Expanded classroom 
This study has found that there is an interest in reaching the school 24 hours every day 
of the week and from around the world. Within this there is a great potential. There is 
registered traffic 24 hours every day. There is a significant traffic between 6AM and 
1AM. Even between 1AM and 6AM there is some traffic, but it is significant for the rest 
of the hours.  
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What is also very interesting is that there has been traffic from all six continents and 
almost 70 countries. This community is a multicultural municipality it shows that even 
though pupils and parents are visiting their home country they are still trying to stay in 
contact with the school.  
This theory is also supported by teachers at both schools who also believe that the 
learning platform makes it easier to stay in touch with parents, and pupils that are not 
able to attend to school for a period of time. Being a multicultural city with a huge part 
of the population being immigrants, several children are taken out of their school during 
the semester, to go home and visit family, either as a holiday or for special occasions. 
Both teacher groups replied that they believe the learning platform may help reach 
children and parents that are away from school. 
6.5 Conclusion 
In general this study has found that there are few places where the learning platform 
supports learning directly. The only place that it has a proven effect is for teachers that 
uses portfolio assessments. This come as no surprise as this learning platform is built up 
around folders and libraries and has these as standard features   
This study has also found that when it comes to giving pupils feedback this learning 
platform might not provide the necessary tools. Teachers who say they frequently give 
feedback also use the learning platform for this purpose. But according to the teachers 
this is one area where the learning platform does not support learning, but rather 
interferes. As has been noted in chapter 5 this learning platform does not have any 
integrated tool for evaluations for feedback like an LMS or other e-learning content.  
The fact that there are so many systems that are not integrated poses a burden upon the 
teachers that have to deal with all kinds of different systems. Had all the system been 
integrated then the teachers might have found a better way to give pupils feedbacks. 
This integration would have a tremendous cost and a cost for the community. 
SharePoint is a Content management system. There are today many equal systems, and 
in this category a Learning management system is a content management system 
focused around school and learning. Then there is School Management systems around. 
A common factor here is that all these products are just an empty framework.  
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As more and different kinds of systems are implemented into schools with different 
framework, this will take valuable resources for the teacher to understand how the 
framework is supposed to being used. Then there will always be a gap between the 
framework, how it is set up, and how the school is organized. This can explain why this 
study has found an increasing frustration over the learning platform as the use increases.  
There is a tradition in the Norwegian school system that everything is adjusted for local 
needs even though they are all under the Education act. A content management system 
will never be able to absorb all these differences that exist between Norwegian schools 
today. 
6.6 Going forward – Future research 
This study has shown that the learning platform supports portfolio assessments, but that 
it interferes with how teachers are using feedback. The lack of participants that actually 
uses portfolio assessments for education means that this has to be further researched. 
As has been noted there is an annoyance in how the teachers can use the learning 
platform to give pupils feedback. There can be many reasons for this, and this study has 
tried to discuss how third party content providers in addition to an LMS would be 
beneficial. There are many systems in Norwegian municipalities today, and the systems 
makes people work in very fragmented ways.  
Another area that might be of interest is the friction that will happen between a content 
management systems framework and how the school is organized. It would have been 
too expensive to build something up from scratch, and here a learning platform built on 
SharePoint has some degree of flexibility. However SharePoint’s endless possibilities 
might also be its curse, as there is a threshold to overcome to understand how to exploit 
the system. 
Further research should also include looking into how many systems and infrastructures 
the teachers needs to learn. Only in this community there are already several 
frameworks that are to a degree specialized for a certain use. This is not a unique 
problem for this municipality, but for other professions as well. If we do not only look 
at content management systems, but go down to the level of programs for different 
subjects, there is also a user interface that needs to be understood for each and every 
subject. Sometimes even many different user interfaces for each subject in the school.  
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For future research there it should be looked into the cost of making teachers use many 
different kinds of systems that forces the teachers to work in a fragmented way. 
Sometimes the teacher has to report the same thing more than once that will take 
valuable time from the teachers. Some of these costs are unknown today. As noted in 
chapter 5 the airline industry has been much more focused on standardization as a way 
to keep costs down. There are also very rigid requirements for educating professionals 
for aviation. But for education there are neither standardization nor are there rigid 
requirements implementing new systems into education. The end result is that education 
has to rely on other industry like aviation as well as the military industry for 
standardized e-learning content. There is no reason why it should be this way around. It 
would make more sense if educators were in the forefront of standardizing e-learning 
content and tools for learning. This is something that needs to be researched in the 
future. There are many hidden costs in here and the net result is that the teacher has less 
time to teach which will slow down the pupils learning. If the education system misses 
out on this path then it risks of becoming irrelevant if the military and aviation are 
driving the demand for pedagogic tools.  
There are several books that states the virtual learning environment is in its infancy. 
This study has focused on one of them based on the learning platform. For future 
research there should be more focus on how this platform can become school 
independent. This study has revealed that there is an interest for learning 24 hours a day, 
7 days a week. To make it more fascinating there have been activity from almost 70 
countries while this study was completed. Within these numbers there is a suggestion 
that more learning could be accomplished if the learning environment had more to offer 
those who logs in. With all information available online, the school is competing for its 
relevance. In order to compete for its relevance more experimentation needs to be done 
to radically redefine how a school works best in the twenty-first century.  At the current 
path education is taking it will risk be irrelevant sooner rather than later. Today’s 
schools are made for the factory age, while its pupils will engineer new technology in 
virtual reality. Does this mean that the future school is a virtual one? This can only be 
found out through experimentation, but for the educational system to keep its relevance 
some changes are needed soon.  
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In making virtual learning environments work there has to be a right balance between 
technology and pedagogy. As there are many times a gap between what is technically 
possible and what is educationally wanted. There is a figure made that says that school 
subjects are made up of the subject on one hand and pedagogic literature on the other. 
The places where these two circles meet are what will be the school subject. This figure 
might also be used with a third element, technology. This should become a more mature 
element over time, with more possibilities down the road. The challenge will always be 
that the technology lifecycle is too short for educational purposes. 
The future will be interesting. Will the educational system outlive the information 
revolution, or will it loose its relevance? Only the future can tell, but it will be 
interesting to follow.  
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Appendix 
Appendix 1 
Spørsmål til spørreskjema i Masteroppgaven.  
 
Bakgrunn: 
Denne høsten driver undertegnede og undersøker bruk av IKT i Drammensskolen 
generelt, og skoleportalen (MLG) spesielt. Målet med oppgaven er å beskrive hvordan 
portalen og IKT benyttes, samt se om det går an å si noe nærmere om når portalen 
støtter undervisning og når den forstyrrer undervisning. Det er ønskelig at spørsmålene 
besvares ut i fra en normalsituasjon hvor det ikke er noe galt med PC, nettverk som 
hindrer gjennomføring av undervisningsøkten. Din skole er valgt ut til å bidra med svar 
på undersøkelsen.  
Samtykkeskjema: 
Før undersøkelsen kan gjennomføres må det gis samtykke til at personopplysninger som 
kan knyttes til enkeltperson blir benyttet av forskeren. Personvernet ivaretas av Lars 
Christian Gjøsæther som databehandler av personopplysninger. Lars Christian 
Gjøsæther ønsker å sikre at du som deltar i undersøkelsen skal føle deg trygg på at 
gjeldende lover og regler følges og at datasikkerheten er ivaretatt. Sikker behandling av 
dataene vil til enhver tid dokumenteres etter gjeldende bestemmelser. Innsamlingen av 
data skjer i tråd med Lov om behandling av personvernopplysninger 
(personopplysningsloven) sist endret 1.9.2009. Opplysninger som du fyller inn vil 
anonymiseres av Lars Christian Gjøsæther. Det publiserte forskningsresultatet vil ikke 
knyttes til enkeltpersoner, og det publiserte datagrunnlaget vil også anonymiseres. 
Dersom du føler at ditt personvern er sikret, samtykker du til lagring av data ved å starte 
på undersøkelsen. Samtykket gis som godkjenning av våre retningslinjer for 
personvernet og som samtykke for behandlingsmåten av opplysningene. Opplysningene 
du gir vil ligge lagret på server, og vil ikke være tilgjengelige for andre enn forsker.  Så 
snart forskningen er gjennomført vil alle opplysninger bli slettet. Papirene vil 
makuleres. Du kan når som helst be om å se opplysningene som er registrert om deg. 
Dette gjør du ved å rette en henvendelse til lcg@bilrevyen.no. Dersom du finner 
opplysningene unøyaktige eller ufullstendige, kan du kreve å få opplysningene slettet. 
Dette er jf. Personopplysningsloven § 18 og retting etter samme lov § 27 og § 28. Du 
bekrefter at du er over 18 år.  
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Det er ønskelig å kjenne litt til respondentene og deres bakgrunn. I den forbindelse 
ønsker jeg å vite følgende om deg: 
Alder:  
Kjønn: 
I denne delen av undersøkelsen skal du sette ring rundt det som passer: 
Jeg har studert ved: Høyskole Universitet 
 
 Ufaglært 
Fag-
arbeid
er 
Lærer Adjunkt 
Adjunkt 
med 
tillegg 
Lektor 
Lektor 
med 
tillegg 
Annet 
Min 
stillingstittel 
er:  
      
  
 
 
Dersom du svarte annet, hvilken stillingstittel har du? 
_______________________________ 
Har du utdannelse inne pedagogisk bruk av IKT?  
 
 Hvis ja, hvor mange vekttall/studiepoeng?  
 
 Spørsmål/Aktivitet 
Svært 
dårlig 
dårlig 
Litt 
dårlig 
Litt 
bra 
bra 
Svært 
bra 
 
Hvordan vurderer du dine IKT ferdigheter 
generelt? 
      
 
 
Hvilket trinn underviser du oftest i?  
Hvilke fag underviser du mest i? 
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I denne delen av undersøkelsen skal du svare på hva du synes er viktig for å styrke 
elevenes læringsresultater:  
 Spørsmål/Aktivitet 
Svært 
uenig 
Uenig 
Litt 
uenig 
Litt 
enig 
Enig 
Svært 
enig 
1 For å styrke elevenes 
læringsresultater trenger skolen å 
kjøre flere fagmetodiske kurs 
      
2 For å styrke elevenes 
læringsresultater bør skolen enes 
om felles tiltak for å bedre 
elevenes leksearbeid. 
      
3 For å styrke elevenes 
læringsresultater bør skolen 
redusere bruken av IKT i skolen 
      
4 For å styrke elevenes 
læringsresultater bør skolen få 
bedre mulighet til å differensiere 
undervisningen. 
      
5 For å styrke elevenes 
læringsresultater må skolen 
arbeide for bedre ro i klassen 
      
6 For å styrke elevenes 
læringsresultater trenger skolens 
ansatte mer IKT kompetanse 
      
7 For å styrke elevenes 
læringsresultater bør skolen 
legge mer til rette for 
prosjektarbeid 
      
8 For å styrke elevenes 
læringsresultater trenger vi mer 
teknisk utstyr 
      
9 For å styrke elevenes 
læringsresultater trenger skolen 
flere eksempler på gode 
metodiske opplegg i 
undervisningen. 
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I denne delen av spørreundersøkelsen skal du svare på IKT bruk generelt: 
 Spørsmål/Aktivitet 
Svært 
uenig 
Uenig 
Litt 
uenig 
Litt 
enig 
Enig 
Svært 
enig 
1 
Når IKT utstyret fungerer er det rolig i 
timen 
      
2 Mulighet for å stenge deler av, eller hele 
internett for læreren vil øke elevenes 
læringsutbytte. 
      
3 Bruk av IKT fremmer læring?       
4 Bruk av IKT gjør det lettere å vurdere 
elevene? 
      
5 Bruk av IKT gjør det lettere å gi elever 
tilbakemeldinger 
      
6 Bruk av IKT gjør det lettere å gi elever 
direkte instruksjoner. 
      
 
I denne delen av undersøkelsen skal du svare på læringsutbytte knyttet til 
skoleportalen (MLG). 
 Spørsmål/Aktivitet 
Svært 
uenig 
Uenig 
Litt 
uenig 
Litt 
enig 
Enig 
Svært 
enig 
1 Skoleportalen gjør det enklere for meg å 
gi tilbakemeldinger til mine elever. 
      
2 Skoleportalen hjelper meg i mitt arbeid 
med å gi direkte instruksjoner. 
      
3 Skoleportalen hjelper meg med å 
gjennomføre tester. 
      
4 Skoleportalen gjør det lettere å 
gjennomføre stasjonsundervisning. 
      
5 Skoleportalen gjør det enklere å jobbe 
med mappevurdering. 
      
6 Bruk av skoleportalen gir meg mer tid til 
pedagogisk arbeid med elevene. 
      
7 Bruk av skoleportalen gjør det enklere å 
komme i kontakt med foresatte. 
      
8 Bruk av skoleportalen gjør det enklere å 
nå elver som ikke kan være fysisk tilstede 
på skolen i løpet av skoleåret. 
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I denne delen av undersøkelsen skal du ta stilling til tidsbruk i en normal time 
hvor du planlegger å bruke IKT i undervisningen. For vært spørsmål er det 
knyttet en aktivitet eller arbeidsmåte som du har gitt elevene i oppgave. Dine 
tilbakemeldinger her er kun ment som et anslag for hvordan du opplever 
tidsbruken. En normaltime er satt til å være 45 minutter.  
 Spørsmål/Aktivitet 
>1 
min 
1-2 
min 
3-4 
min 
4-6 
min 
7-10 
min 
10< 
min 
1 
I timene hvor elevene bruker skolens 
pedagogiske programvare: Hvor mange 
minutter bruker elevene på pedagogisk 
programvare.  
      
2 I en time hvor elevene skal bruke PC som 
verktøy: Hvor mange minutter av timen 
jobber de effektivt? 
      
3 I en time hvor elevene skal bruke Internett 
til å finne informasjon: Hvor mange 
minutter bruker dine elever på Internett på 
å finne informasjon knyttet til fag? 
      
4 I en time hvor elevene skal bruke Internett 
på å finne informasjon: Hvor mange 
minutter bruker dine elever på nettsider 
som ikke omhandler fag? 
      
5 I en time hvor elevene skal skrive en 
oppgave i skoleportalen: Hvor mange 
minutter er de innlogget i portalen? 
      
6 I en time hvor elevene skal skrive en 
oppgave i portalen: Hvor mange minutter 
går med til å hente en PC, starte den opp 
og logge seg inn i skoleportalen? 
      
7 I løpet av en time med IKT som aktivitet: 
Hvor mange minutter bruker du på å 
hjelpe elever med å logge seg inn?  
      
I denne delen av undersøkelsen skal du svare hvilke forskjellige 
undervisningsmåter du normalt bruker: 
 Spørsmål/Aktivitet Aldri 
Svært 
sjelden 
Sjelde
n 
Av 
og til 
Ofte 
Svært 
ofte 
1 I mitt arbeid med mine elver gir jeg ofte 
tilbakemeldinger på deres arbeid. 
      
2 I mitt arbeid med mine elever gir jeg 
ofte direkte instruksjoner. 
      
3 I mitt arbeid med mine elever 
gjennomfører jeg hyppige tester. 
      
4 I mitt arbeid med mine elever driver vi 
ofte på med stasjonsundervisning. 
      
5 I mitt arbeid med mine elever jobber vi 
med mappevurdering. 
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I denne delen av undersøkelsen skal du svare på om du bruker skoleportalen i 
forbindelse mer forskjellige undervisningsmåter.  
 Spørsmål/Aktivitet Aldri 
Svært 
sjelden 
Sjelde
n 
Av 
og til 
Ofte 
Svært 
ofte 
1 
Hvor ofte bruker du skoleportalen i 
forbindelse med stasjonsundervisning? 
      
2 Hvor ofte gir du hjemmelekser som 
elevene må utføre i portalen? 
      
3 Hvor ofte bruker du skoleportalen til å gi 
tilbakemeldinger på deres arbeid? 
      
4 Hvor ofte bruker du skoleportalen til å gi 
elevene instruksjoner? 
      
5 Hvor ofte bruker du skoleportalen til å 
gjennomføre hyppige tester? 
      
6 Hvor ofte bruker du skoleportalen i 
forbindelse med mappevurdering? 
      
 
I denne delen av undersøkelsen skal du svare på hva du mener vil føre til en bedre 
pedagogisk bruk av IKT i skolen: 
 
 
Spørsmål/Aktivitet 
Helt 
uviktig 
uviktig 
Litt 
uviktig 
Litt 
viktig 
Viktig 
Svært 
viktig 
1 
For å fremme pedagogisk bruk av 
IKT er det viktig at det holdes 
regelmessig kurs i IKT for ansatte 
      
2 Bruk av IKT bidrar til mindre uro 
i undervisningen 
      
3 Faglig etterutdanning av lærere vil 
bidra til en bedre pedagogisk bruk 
av IKT i skolen.  
      
4 Økt IKT kompetanse blant 
lærerne vil føre til en bedre 
pedagogisk bruk av IKT i skolen 
      
5 Økt fokus på hjem-skole 
samarbeid bidrar til bedre 
pedagogisk bruk av IKT i skole 
      
6 Nasjonale prøver bidrar til økt 
pedagogisk bruk av IKT 
      
7 Mer bruk av IKT fører til bedre 
lese, skrive og regneferdigheter  
      
8 Økt digital kompetanse hos 
lærerne vil føre til bedre 
pedagogisk bruk av IKT i skolen? 
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Appendix 2 
Importance for learning outcome 
Reliability Statistics 
Cronbach's Alpha 
Cronbach's Alpha 
Based on 
Standardized Items N of Items 
.489 .461 9 
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Appendix 3 
 
How the participants view learning outcome in relation to ICT use 
Reliability Statistics 
Cronbach's Alpha 
Cronbach's Alpha 
Based on 
Standardized Items N of Items 
.447 .496 6 
 
 
Item-Total Statistics 
 Scale Mean if 
Item Deleted 
Scale Variance if 
Item Deleted 
Corrected Item-
Total Correlation 
Squared Multiple 
Correlation 
Cronbach's Alpha 
if Item Deleted 
When the ICT equipment 
works, the pupils are quiet. 
20.21 10.171 .149 .185 .436 
If the teacher is able to shut 
down part of the Internet, or 
the shut it down completely, it 
will increase students 
learning. 
21.29 10.482 -.129 .209 .662 
Using ICT enhance learning 20.16 10.461 .111 .210 .450 
Using ICT makes it easier to 
evaluate pupils 
21.11 8.799 .245 .448 .387 
Using ICT makes it easier to 
give pupils feedback 
20.71 6.211 .744 .732 .040 
Using ICT makes it easier to 
give pupils direct instructions. 
20.87 7.198 .459 .618 .238 
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 Inter-Item Correlation Matrix 
 If the teacher is 
able to shut down 
part of the 
Internet, or the 
shut it down 
completely, it will 
increase students 
learning. 
Using ICT 
enhance learning 
Using ICT makes 
it easier to 
evaluate pupils 
Using ICT makes 
it easier to give 
pupils feedback. 
Using ICT makes 
it easier to give 
pupils direct 
instructions 
When the ICT equipment 
works, the pupils are quiet. 
-.079 .011 .383 .190 -.029 
If the teacher is able to shut 
down part of the Internet, or 
the shut it down completely, it 
will increase students 
learning. 
1.000 -.210 -.311 .041 .075 
Using ICT enhance learning -.210 1.000 .151 .326 .125 
Using ICT makes it easier to 
evaluate pupils 
-.311 .151 1.000 .487 .212 
Using ICT makes it easier to 
give pupils feedback 
.041 .326 .487 1.000 .744 
Using ICT makes it easier to 
give pupils direct instructions 
.075 .125 .212 .744 1.000 
 
Reliability Statistics 
Cronbach's Alpha 
Cronbach's Alpha 
Based on 
Standardized Items N of Items 
.798 .798 2 
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Appendix 4 
learning outcome in relation to using the learning gateway 
Reliability Statistics 
Cronbach's Alpha 
Cronbach's Alpha 
Based on 
Standardized Items N of Items 
.860 .859 8 
 
 
Item-Total Statistics 
 Scale Mean if 
Item Deleted 
Scale Variance if 
Item Deleted 
Corrected Item-
Total Correlation 
Squared Multiple 
Correlation 
Cronbach's Alpha 
if Item Deleted 
The learning platform makes 
it easier for me to give 
feedback to my pupils 
25.10 35.673 .752 .697 .827 
The learning platform helps 
me in my work to give pupils 
direct instructions 
25.26 34.406 .800 .768 .820 
The learning platform helps 
me carry out tests. 
25.51 39.099 .485 .416 .855 
The learning platform makes 
it easier to manage smaller 
groups at locations in the 
classroom 
25.44 40.568 .361 .231 .868 
The learning platform makes 
it easier to work with portfolio 
assessments 
24.87 36.694 .559 .456 .848 
Using the learning platform 
gives me more time for 
educational support for my 
pupils 
25.77 33.919 .793 .743 .820 
Using the learning platform 
makes it easier to get in 
touch with parents 
24.33 34.965 .614 .518 .843 
Using the learning platform 
makes it easier to keep in 
touch with pupils that are not 
physically present. 
24.56 38.042 .507 .555 .854 
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Reliability Statistics 
Cronbach's Alpha 
Cronbach's Alpha 
Based on 
Standardized Items N of Items 
.903 .904 2 
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Appendix 5 
How the participants view ICT as a potential time thief 
Reliability Statistics 
Cronbach's Alpha 
Cronbach's Alpha 
Based on 
Standardized Items N of Items 
.764 .753 7 
 
Reliability Statistics 
Cronbach's Alpha 
Cronbach's Alpha 
Based on 
Standardized Items N of Items 
.751 .754 2 
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Appendix 6 
How the participants are collaborating with their pupils 
Reliability Statistics 
Cronbach's Alpha 
Cronbach's Alpha Based on 
Standardized Items N of Items 
.422 .514 5 
Item-Total Statistics 
 
Scale Mean if 
Item Deleted 
Scale Variance 
if Item Deleted 
Corrected Item-
Total 
Correlation 
Squared 
Multiple 
Correlation 
Cronbach's 
Alpha if 
Item 
Deleted 
In collaborating with my pupils, I often 
give them feedback on their work. 
15.34 5.765 .427 .578 .271 
In collaborating with my pupils, I often 
give direct instructions. 
15.23 5.761 .396 .595 .281 
In collaborating with my pupils, I 
frequently use tests  
16.36 4.981 .255 .131 .338 
In collaborating with my pupils, I often let 
them work in small groups in the 
classroom. 
16.75 5.913 .059 .026 .506 
In Collaborating with my pupils, I let them 
use portfolio assessments 
18.68 5.571 .134 .024 .443 
 
Reliability Statistics 
Cronbach's 
Alpha 
Cronbach's Alpha 
Based on 
Standardized 
Items N of Items 
.848 .848 2 
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Appendix 7 
How the participants use the learning platform in learning 
Reliability Statistics 
Cronbach's Alpha 
Cronbach's Alpha 
Based on 
Standardized Items N of Items 
.870 .875 6 
 
Item-Total Statistics 
 Scale Mean if 
Item Deleted 
Scale Variance if 
Item Deleted 
Corrected Item-
Total Correlation 
Squared Multiple 
Correlation 
Cronbach's Alpha 
if Item Deleted 
How often do you use the 
learning platform t in 
conjunction with organizing 
lessons in smaller groups? 
10.05 25.068 .548 .389 .874 
How often do you give 
homework that need to be 
done in the learning 
platform?  
10.32 22.966 .770 .858 .829 
How often do you use the 
learning platform to provide 
feedback on pupils work? 
10.25 22.238 .771 .888 .829 
How often do you use the 
learning platform to give 
pupils instructions? 
10.55 23.556 .853 .753 .815 
How often do you use the 
learning platform to conduct 
test frequently? 
11.07 29.925 .515 .469 .873 
How often do you use the 
learning platform with 
portfolio assessments?  
11.07 27.553 .636 .516 .855 
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Appendix 8 
How ICT can be used better for educational purposes 
 
Reliability Statistics 
Cronbach's Alpha 
Cronbach's Alpha 
Based on 
Standardized Items N of Items 
.706 .741 8 
 
Item-Total Statistics 
 Scale Mean if 
Item Deleted 
Scale Variance if 
Item Deleted 
Corrected Item-
Total Correlation 
Squared Multiple 
Correlation 
Cronbach's Alpha 
if Item Deleted 
To advance the educational 
use of ICT, it is important 
there are regular courses for 
staff. 
30.92 18.231 .362 .280 .684 
The use of ICT contributes to 
less noise in the classroom. 
32.72 16.997 .353 .208 .690 
Professional training of 
teachers will contribute to 
better educational use of ICT 
in schools. 
31.05 17.576 .514 .614 .657 
Increased ICT skills among 
teachers will lead to better 
educational use of ICT at the 
school. 
30.85 18.134 .531 .658 .660 
Increased focus on home-
school cooperation 
contributes to better 
educational use of ICT in 
schools.  
31.87 16.273 .407 .335 .677 
National tests helps increase 
the educational use of ICT. 
32.74 15.985 .365 .353 .694 
Greater use of ICT leads to 
better academic skills in 
reading, writing and 
mathematics. 
32.03 19.184 .270 .180 .701 
Increased digital skills among 
teachers will lead to a better 
pedagogic use of ICT at 
school. 
30.90 17.884 .555 .629 .655 
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Reliability Statistics 
Cronbach's Alpha 
Cronbach's Alpha 
Based on 
Standardized Items N of Items 
.887 .889 3 
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Appendix 9 
Giving pupils’ feedback 
Reliability Statistics 
Cronbach's 
Alpha 
Cronbach's Alpha 
Based on 
Standardized 
Items N of Items 
.676 .670 4 
 
Item-Total Statistics 
 Scale Mean if 
Item Deleted 
Scale Variance if 
Item Deleted 
Corrected Item-
Total Correlation 
Squared Multiple 
Correlation 
Cronbach's Alpha 
if Item Deleted 
Using ICT makes it easier to 
give pupils feedback 
11.30 6.406 .552 .309 .546 
The learning platform makes 
it easier for me to give 
feedback to my pupils 
11.91 6.372 .549 .304 .548 
In collaborating with my 
pupils, I often give them 
feedback on their work. 
10.26 9.385 .249 .097 .716 
How often do you use the 
learning platform to provide 
feedback on pupils work? 
13.07 5.066 .533 .336 .572 
 
Reliability Statistics 
Cronbach's Alpha 
Cronbach's Alpha 
Based on 
Standardized Items N of Items 
.716 .723 3 
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Appendix 10  
Giving pupils direct instructions 
Item-Total Statistics 
 Scale Mean if 
Item Deleted 
Scale Variance if 
Item Deleted 
Corrected Item-
Total Correlation 
Squared Multiple 
Correlation 
Cronbach's Alpha 
if Item Deleted 
How often do you use the 
learning platform to give 
pupils instructions? 
12.82 4.195 .460 .302 .334 
The learning platform helps 
me in my work to give pupils 
direct instructions 
11.51 4.346 .475 .288 .322 
In collaborating with my 
pupils, I often give direct 
instructions. 
9.62 7.422 .059 .014 .622 
Using ICT makes it easier to 
give pupils direct instructions 
10.98 5.204 .312 .100 .482 
 
Inter-Item Correlation Matrix 
 How often do you 
use the learning 
platform to give 
pupils 
instructions? 
The learning 
platform helps 
me in my work to 
give pupils direct 
instructions 
In collaborating 
with my pupils, I 
often give direct 
instructions. 
Using ICT makes 
it easier to give 
pupils direct 
instructions 
How often do you use the 
learning platform to give 
pupils instructions? 
1.000 .523 -.012 .283 
The learning platform helps 
me in my work to give pupils 
direct instructions 
.523 1.000 .067 .248 
In collaborating with my 
pupils, I often give direct 
instructions. 
-.012 .067 1.000 .083 
Using ICT makes it easier to 
give pupils direct instructions 
.283 .248 .083 1.000 
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Appendix 11 
Conducting tests frequently 
Reliability Statistics 
Cronbach's 
Alpha 
Cronbach's Alpha 
Based on 
Standardized 
Items N of Items 
.262 .294 4 
Item-Total Statistics 
 Scale Mean if Item 
Deleted 
Scale Variance if 
Item Deleted 
Corrected Item-
Total Correlation 
Squared Multiple 
Correlation 
Cronbach's Alpha 
if Item Deleted 
Using ICT makes it easier to 
evaluate pupils 
9.07 4.556 .016 .020 .357 
The learning platform helps me 
carry out tests. 
9.71 4.599 .010 .043 .363 
In collaborating with my pupils, 
I frequently use tests  
8.60 3.661 .194 .150 .119 
How often do you use the 
learning platform to conduct 
test frequently? 
11.26 3.759 .376 .179 -.066
a
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Appendix 12 
Portfolio assessments 
Reliability Statistics 
Cronbach's Alpha 
Cronbach's Alpha 
Based on 
Standardized 
Items N of Items 
.683 .702 3 
 
 
Item-Total Statistics 
 Scale Mean if 
Item Deleted 
Scale Variance if 
Item Deleted 
Corrected Item-
Total Correlation 
Squared Multiple 
Correlation 
Cronbach's Alpha 
if Item Deleted 
The learning platform makes 
it easier to work with portfolio 
assessments 
3.67 4.423 .277 .081 .882 
In Collaborating with my 
pupils, I let them use portfolio 
assessments 
5.57 3.519 .612 .631 .434 
How often do you use the 
learning platform with 
portfolio assessments?  
5.90 3.747 .667 .639 .391 
 
 
 
